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Two New “Jackstopers”’ 


Our latest “Jackhamers’”’ 
have been fitted with special 
cylinders, air feeds, anvil 
block frontheads, and stand- 
ard I-R air feed controls, 
making them simple, light- 
weight, efficient, self-rotated 
stoper drills. 


Together with our power- 
ful R-51 drill, there is now 
an I-R automatically rotated 
machine for any class of work 
where such types of drills are 
needed. 




































Details of the “Jackstopers” 


As implied by their names, the R-39 
and the S-49 “Jackstopers” are mod- 
ifications of the latest IR “Jack- 
hamers” of the same symbols. 

Necessary changes in construc- 
tion, extensive experimenting, and 
exhaustive testing under actual 
working conditions were made over 
a long period before these machines 
were put into production and off 
ered to the trade. 

The valve is of the “flapper” 
type, completely enclosed in the 
cylinder, thereby main- 
taining stream lines. 
“Sargeant” rifle bar ro- 
tation and push button 
control of the air feed 
are used. In fact every refinement 
of construction has been incorpor- 
ated. The exhaust is directed away 
from the operator and down toward 
the air feed end of the machine. 
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ESSENTIAL DETAILS 
R-39 S-49 
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WO WAYS ARE OPEN to those who 
wish to increase their profits: one is to 
increase the selling price of their product 


and the other is to decrease its cost. Both 
ideas must be kept in mind by the execu- 
tive, but the operating man in the mining 
industry has his chief opportunity in the 
last-named field. A paragraph or two in 


E.&M.J.’s new department of Cost-Cutting 
Innovations may easily save hundreds of 
dollars if the reader apply it to his own 
problem. Are you taking advantage of this 
opportunity by carefully reading this sec- 
tion? Are you writing the editors about 
your own cost-cutting innovations, so that 
your mining friends may likewise benefit? 
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ALLIS-CHALMERS 


enclosed fan-cooled motor 
driving an 
apron conveyor under 
a shakeout pit in 
a large steel 
mill. 





But—there is no dirt or 
dust inside the motor 


MOTORS located under a shake-out pit in a foundry cannot escape 
falling dirt. Within a few hours after installation, dirt accumulates 
on the motor as shown in photograph, not unusual in foundry work. 


In spite of the accumulation of dirt on and around this Allis-Chal- 
mers motor the inside is as clean as the day it left the factory. 


The solid cast iron bearing housings fitted with apertures for taking 
air gap measurements, not only carry the rotor, but also form the 
complete enclosures, thereby avoiding the use of separately attached 
coil enclosing devices with their auxiliary seals. The grease packed 
bearings of the Allis-Chalmers totally enclosed fan cooled motor are 
the only shaft seals against the interchange of inside and outside air. 


The open type motor in such destructive service is not the economi- 
cal selection in view of the availability of the totally enclosed fan 


cooled type with its complete protection. 


; be 
Totallt: Enclose: Fan-Cocled Motor. ALLIS-CHALMERS MANUFACTURING CO., MILWAUKEE, WIS. 
District Sales Offices in all Principal Cities 
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A New Way of Working 
One’s Way Through College 


NDUSTRY requires men with technical 
I knowledge, sterling character, adequate 
capacity, ability to lead. It pays well for 
such qualifications, the demand being far in excess of 
the supply. Many institutions of learning boast of 
curricula designed to produce this rare combination, but 
it has remained for the Stevens Institute of Technology 
to provide the incentive to succeed, as well as the train- 
ing, by reimbursing the student for his college expenses 
in proportion to the grade of work that he does, even to 
an equivalent of the entire cost of his education. “To 
work one’s way through college” usually involves 
embarking on some money-getting occupation, often at 
the expense of scholastic advancement. At Stevens, in 
future, every student will be encouraged to become 
proficient in those fundamental qualities that will insure 
employment and progress in later life. 

Keen competition exists between colleges in quest for 
the benefactor’s dollar. Stevens makes a strong claim 
for favorable consideration, because special funds of this 
character will be used directly for the encouragement 
of merit and for the production of capable and proficient 
graduates. As Dr. H. N. Davis, president of Stevens, 
stated recently, the problem has been to give the bene- 
factor the maximum satisfaction for having contributed. 
The new plan, as he points out, will probably deflect to 
colleges of the more conventional type—willing to guar- 
antee the benefits of endowment income to all and sundry 
—most of those students of less than average ability and 
perseverance. 

More of the income from benefactors should be in- 
vested in the promising student, in the form of a 
tangible reward for perseverance, energy, and enthu- 
siasm, coupled with the necessary intelligence. The 
student that benefits from the new plan at Stevens 
should find his feet easily under the competitive employ- 


ment conditions in later life. 
Undergraduate Study and 
Engineering and Mining Journal 
; SUBSCRIBER—a consulting mining engi- 


neer—in forwarding recently his sub- 

scription check, added in his letter of 
transmittal that each year he presents his copies of 
Engineering and Mining Journal to the state school of 
mines situated in his immediate vicinity. Before doing 
so at the close of last year, he glanced through the vari- 
ous numbers to determine how much material in them 


might be of value to students. The conclusion was 
forced on him, he says, that every number contained 
more than one article of value to the undergraduate. 

If this subscriber’s comments had been limited to these 
thoughts, his letter would have aroused little more than 
casual interest, for the utilization of the publication as a 
reference in connection with undergraduate study is well 
known. He went further, however, writing: “In truth, 
it appears to me that one period each week would not be 
lost were it devoted to subjects in the current number 
of Engineering and Mining Journal.’ Although the 
phraseology of this sentence makes any intended compli- 
ment to the publication rather a left-handed one, the 
sincerity of the subscriber’s words is evident and their 
meaning not in the least obscure. An appraisal of his 
thought might be expressed here, but with the exception 
of taking the opportunity to voice appreciation of the 
commendation the words convey, the thought is passed 
on to those who will undoubtedly give it suitable con- 
sideration—namely, those charged with the responsibility 
of training the youth that enters the mining industry. 


Light’s Golden Jubilee 
—Man’s Debt to Edison 


HAT THE WORLD OWES Thomas 
\\ Edison for his gift of light can never be 
repaid. Who can deny this debt to 
Edison? What industry can say it has not been revolu- 
tionized by his great invention? Fifty years ago, on 
October 21, 1879, when the inventor’s first practical 
incandescent lamp was lit, the possibilities of the novelty 
could only be imagined. Although the lamp was cleaner 
and more convenient than others of the day, the light 
it gave was little better. Since then the new wonders 
of the modern age have unfolded before our gaze with 
such rapidity and in such profusion that the electric light 
has had too many competitors to receive the attention it 
deserves. Yet its development has progressed through 
all these years, until today the superlative has been 
achieved and mankind may have all the light it wants. 
A world thus brought from comparative darkness into 
light should pause in this year of the Golden Jubilee 
of the birth of electric light to celebrate the occasion of 
its deliverance. Too inspiring is this anniversary to go 
unnoticed—an inspiration not dimmed with the lapse of 
years, nor obscured by the discrepancies of history, but 
vitalized by the life and continuing achievements of the 
inventor! A celebration, worthy of the occasion, is now 
in course of planning. “Light’s Golden Jubilee,” as it 
will be called, is to be nation-wide in its scope. Launched 
in the latter part of April, it will reach a high point in 
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June at the convention of the National Electric Light 
Association at Atlantic City, where a World’s Fair of 
modern lighting, involving a marvelous illumination of 
city, sky, and ocean, will be inaugurated. This alone 
will be one of the sights of 1929 and will continue 
throughout the summer. During this period and 
throughout the early autumn, various events will serve 
to keep the attention of the public focused on the 
Jubilee. Thousands of speeches to organizations of all 
sorts throughout the land are being planned. Finally, on 
the great day, October 21, birthday of light, the Jubilee 
will reach its climax at Dearborn, Mich. Here Menlo 
Park, the scene of Edison’s early labors, has been 
recreated through the magic of Henry Ford, by trans- 
portation of the actual buildings, and here on that night 
Edison will repeat the original experiments which 
marked the birth of the successful electric lamp. That 
evening the Jubilee will be carried all over the United 
States by radio and perhaps to foreign countries. In 
fine, the celebration will be one such as the world has 
. never seen, and will adequately commemorate the great 
event for which it is being planned. 

Despite the facilities for better lighting that have been 
made available, many individuals and companies have 
not yet learned to use them. Especially is this true 
underground and in the surface plants of mines. One 
thing is assured: The miner of the future will hardly 
be content with poorly illuminated workings if better 
lighting is possible. With good light he can work faster, 
more efficiently, and with greater safety, reducing the 
hazard to himself and to his employer. The day of bet- 
ter lighting everywhere will undoubtedly be hastened by 
the educational influence of Light’s Golden Jubilee. 


Copper Does What Might 


Have Been Expected 
N: TEARS need be shed over the fall in 


copper prices of close to five cents in five 

days. At least, tears are no more in order 
than were smiles when the price advanced at almost as 
fast a rate. As was pointed out in these columns three 
weeks ago, a period of price instability was almost cer- 
tain to result from the sudden inflation of quotations. 
Furthermore, such gyrations are not for the good of 
the industry; they are against the interest of all the 
different factors, from the miner to the ultimate con- 
sumer. .Only the speculator who has correctly guessed 
the course of events has benefited, and the industry 
need have no particular regard for his interests. 

It is significant that on Wednesday, April 10, when 
the decline hit bottom for a time at least, the share 
prices of eleven of the twelve leading coppers registered 
substantial gains. This compares with the uniform de- 
cline in share quotations as copper prices advanced from 
twenty-one up to twenty-four cents. Investors had 
apparently not taken the advance seriously, and so were 
not disturbed by the decline. 

There is a good fundamental reason why the present 
price of copper should be not far below twenty cents, 
and a further precipitous decline to the fourteen-cent 
level of a year ago need not be feared. Nineteen cents 
is a much better price for copper than twenty-four, 
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for there is much more reason to think that it can 
be maintained for a time. Even if it goes down two or 
three cents further, the producers are going to make 
highly satisfactory profits, which will amply justify 
present levels for most of the copper securities. 
Incidentally, it is to be hoped that the course of 
the market last week will show that demand and supply 
are not totally without influence in establishing copper 
prices. If the price of copper be strictly under the 
control of the producers as a group, this group changed 
its mind mighty quickly. No, there are too many diver- 
gent interests concerned to enable any attempt at fixing 
prices to be successful. The trade associations afford 


only a guiding hand—not a mailed fist. 


Pacific Coast Steel Industry Expands 


P VHE RECENT OPENING of a tin-plate 
plant at Pittsburg, Calif., marks another 
step in the substantial growth of a steel 

industry in the Pacific Coast region. A large tonnage 
of tin plate is consumed in the packing industries of 
the Pacific states. Thus a logical reason exists for mak- 
ing tin plate locally, and erection of additional tin-plate 
mills may be expected to follow that of the pioneer plant 
established by the Columbia Steel Corporation. A short 
time ago a steel plate mill was established, and before 
that a wire and nail mill. Reinforcing bars and the 
smaller structural shapes, as well as steel castings, have 
been made for a number of years. An iron blast furnace 
was placed in operation at Provo, Utah, in 1924, since 
which time it has been in constant production. Present 
capital investment of steel companies in the Pacific re- 
gion exceeds fifty million dollars, the ingot capacity being 
600,000 tons annually. Only part of the raw metals used 
by the steel plants is supplied from iron ore, as nearly 
all of the open-hearth plants operate upon scrap gathered 
upon the Coast. Nevertheless, a substantial beginning 
has been made in pig-iron production. It is of interest 
to note that hydro-electric development was one of the 
important factors in bringing about the later develop- 
ments in steel manufacturing. Cheap fuel was another. 
These factors also gave noteworthy impetus to the 


ceramic industries. 


Dreams of Alchemists Said to 
Be Near Realization 


EWSPAPER REPORTS from widely 

N separated districts give prominence to an 

alleged discovery of a new mineral— 
“aelium”—in Emery County, Utah. An individual with 
the picturesque name of Jean D’You, who figures exten- 
sively in the publicity, is the “scientist” in charge of 
experiments performed in that center of suckerdom— 
Los Angeles. Reports state that “Examination by 
numerous schools of mines, the United States Bureau of 
Standards, and metallurgical experts have brought noth- 
ing to light except what the mineral will do, none having 
discovered of what it is composed. In the course of 
twenty years,” we read, “in which time it is declared 
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the deposit will have become almost exhausted from 
mining, experiments are expected to show the contents of 
the mineral so that it may be manufactured in commer- 
cial quantities.” The curious, therefore, must have 
patience. 

Our readers need not wait that long, however. They 
will be able accurately to judge the importance of the 
find and the research by analyzing the following state- 
ment issued by D’You: 


“Aelium has a hydro-carbon base and radio active elements. 
It gives to the lower melting metals the much desired carbon 
body and allows the higher melting metals to absorb more of the 
carbon elements which up to the present time have been the back- 
bone of finer metals. 

“The radio active elements which enter into aelium imparts to 
the non-ferrous metals as well as to the ferrous metals the much 
desired element in causing the fusion of ferrous and non-ferrous 
metals. For illustration: Copper and lead may be fused in any 
percentage ; copper and lead may be fused with cast iron or steel 
in most any percentage, and aluminum is fused readily with any 
metal. 

“Lead and copper, as most metal workers know, is highly de- 
sired as a bearing material from both the economical and practical 
standpoints. It has been proven that bearings of those materials 
for railway engines, street cars, automobiles, airplanes and com- 


mercial machinery have given phenomenal service and in no in- 


stance has one been taken out even slightly worn. In several 
cases it is known that 1,100 miles has been run by a passenger 
locomotive with absolutely no damage to bearing or shaft. 

“One of our nationally known automotive engineers gave a 
bearing—of 45 per cent lead and 55 per cent copper and fused 
with aelium—a most severe test of running at high speed for 
thirty-two hours without oil or lubrication of any kind. The 
bearing showed no wearing or cutting. Other tests made through- 
out the country have been made without one failure. 

“Cast iron with lead and copper fusions are known to have run 
indefinitely as a cylinder, and no wearing or scoring have shown. 

“An automobile engine is possible today to perform with 10 
per cent of the ordinary lubrication, and the owner need not fear 
burning out of cylinders or bearings. A crank case could be 
broken and yet a thousand miles be made without oil and with- 
out damage.” 


Interpreting this to the “man in the street,” an enthu- 
siastic reporter maintains that “Dreams of ancient 
alchemists who searched in vain for the fabled philos- 
ophers’ stone possessing the virtues of transmuting baser 
metals into gold have been realized, in part 5 tgs, 

The great open spaces have no monopoly on amazing 
discoveries, however. Alois P. Swoboda is still “on 
the job.” From his headquarters in New York City 
comes a pamphlet “For Swobodians,” which touches 
lightly on the “Swoboda Economic Principle,” without 
any indecent disclosure of particulars. Suffice to say that 
its application promises “endless production and endless 
prosperity, thus permanently eradicating adversity.” For 
the purpose of achieving this, an alliance has been 
formed between Swoboda and an individual or a myth 
designated Dahlgren. We read: 

“The great objection to mining in the past has been 
due to the fact that money had to be spent on the advice 
of geologists or mining engineers, with a view and for 
the purpose of finding ore and oil, and oftentimes the oil, 
gold, silver, copper, iron, lead, etc., etc., was not where it 
was expected geologically, whereas through Dahlgren all 
doubt and speculation of this character are eradicated. 
Dahlgren first finds the oil, gold, silver, copper, iron, 
lead, etc., etc., and then money is used for the purpose 
of reaching it along the shortest line. . . . Thus 
Dahlgren makes mining even more certain than a com- 
mercial enterprise, because the success of a commercial 
enterprise depends on the ability of the enterprise to sell 
its products, which oftentimes is a doubtful condition. 
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‘ There is always a market for gold, silver, cop- 
per, iron, lead, etc., etc. Therefore through Dahlgren 
mining cannot ever be a failure.” 

And much more, ad nauseam. 

If such literature is taken seriously by even a minute 
percentage of the population, Barnum’s famous estimate 
of “one per minute” must still hold good, even in these 
Clean Up the Rubbish, 


enlightened times. 
Then Probe Deeper 


ESPITE preaching and the intensive ef- 
forts of reformers, the custom of accu- 


mulating rubbish persists in many mines 
and mills. An excellent operator may be a poor house- 
keeper. Many profit statements, if analyzed, would 
indicate that cleanliness and order were considered 
among the non-essential factors in cost control. A large 
proportion of the losses from fire is due to the practice 
of allowing piles of rubbish to lie undisturbed, and min- 
ing companies are not free from blame in this connection. 

Dirt, one is told, is matter out of place. The defi- 
nition is most applicable in;a metallurgical plant. Ore 
is a source of profit. Finely ground or released ore in 
the form of a suspension in the air has a psychological 
as well as a physical effect on the operator—both highly 
detrimental and sometimes fatal. It invariably consti- 
tutes a serious financial burden to the company that 
stubbornly defers the adoption of proved methods of 
collection and control. Lack of adequate publicity has 
been responsible for the prevailing idea that, in net re- 
turn, dust removal is a costly operation, whereas it is 
always profitable. The subject is taboo, we realize. 
Attempts to stimulate interest in a grave problem affect- 
ing the well-being of the worker and the income to the 
investor are frowned upon. The small amount of pre- 
cise technical information available or published on dust 
collection is a sad reflection on the humanitarianism of 
a great industry. 

A distinguished visitor from abroad not long ago made 
an intensive study of technical and operating conditions 
in the metal-mining industries of North America. His 
comments on current practice, as given to his fellow 
countrymen on returning home, were enlightening and 
not uncomplimentary to American methods. He paid a 
generous and kindly tribute to the fine personality of the 
technical men he had met at mines and treatment plants, 
to the keenness and enthusiasm they showed in their 
work, and to the freedom with which information was 
supplied to him by the responsible officials of the com- 
panies visited. “A striking feature,” he said, “is the 
cleanliness and tidiness maintained in and about the 
mines and works,” which refers mostly to large proper- 
ties; but the net value of this compliment is neutralized 
by the opinion that “hygienic conditions are not up to the 
standards we are used to. The prevention of 
dust in mines and works, although receiving attention, is 
not so far advanced.” 

The mining industries in North America may well take 
this to heart, acting promptly in the interests of conser- 
vation, efficiency, and good business. The prevailing 
conditions of menace and remedy should be allowed the 
same degree of publicity that has resulted so favorably in 
the improvement of operating technique from-the purely 
mechanical standpoint. 
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2. DIVER 


Diver 
descending 
to river 
bottom 


HE deposits of placer gold remaining in the 
channels of mountain streams, particularly those which 
carry much water all the year around, are usually so 
confined in a deep narrow gorge that small possibility 
exists of diverting the water into another channel in 
order to dry the river bed and make possible a clean-up 
of the gold. To overcome these difficulties a new and 
interesting method, a combination of a diver and a 
centrifugal pump, has been devised and is in successful 
operation in California. The particular dredge de- 
scribed here is not the first of its kind to be built, but 
is the second constructed by the present operators. The 
first dredge, which had been in operation for several 
years, was carried away and wrecked by the high flood 
water during the winter of 1927. Another dredge of 
the same type, but under different ownership, has also 
been in operation in the same vicinity. 

The second dredge of the Gold Pan Dredging Com- 
pany is being operated about 25 miles north of Oroville, 
Calif., in the Middle Fork of the Feather River, near 
Kanaka Bar. This gold-bearing bar has been worked 
over a number of times; first by the pioneer miners in 
the early gold rush days, and in later years by various 
prospectors, all of whom have taken their toll. Wash- 
ing of the gravel was done by means of hand rocker, 
and the gravel has been worked as far out into the 
stream ad it was possible for men to wade. Below the 
bar is a large basin, about 1,000 ft. in length and varying 
from 100 to 300 ft. in width, which has been eroded 
out of the soft bedrock. The basin is like a pocket and 
has served to catch a large quantity of gold-bearing 
gravel and sand. 

Machinery necessary for the dredging operation is 
mounted on a wooden hull 18 ft. wide, 30 ft. long and 
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Novel method of reaching gold in 
swift river channel beds is put into 
successful commercial operation in 


California. A centrifugal- 


pump suction hose is positioned and 
held under water by a diver, with 
complete equipment and air supply 

The pulp is delivered on 
board the dredge from which the 
diver operates, and the gold is 


amalgamated by standard methods. 


4 ft. deep. A 6-in. gravel pump of special Yuba design 
is driven through a gear reduction and friction clutch 
by a four-cylinder gas engine. The engine shaft is 
also provided with a worm and gear drive through a 
friction clutch for a cross shaft having a “gypsy” 
mounted on either end. Attached to the suction of the 
pump is a flexible rubber hose. The hose leads forward 
and overboard and is looped up to, and hung from, a 
short swinging stiff-leg derrick on the bow of the hull. 
A counterbalance is attached to the hose so that the 
outboard end can be moved easily on the bottom of 
the river. To operate the suction hose, a diver using 
a complete diving apparatus is required. He is able 
to work at any point from near the surface to a depth 
of 30 or 40 ft. The ice-cold water necessitates the use 
of diver’s mittens, but otherwise no other special equip- 
ment is necessary. 

The diver, after being dressed in his heavy rubber 
suit, steel helmet, lead belt, steel-shod shoes, and water- 
tight mittens, climbs down a ladder on the bow of the 
hull, and, grasping the end of the rubber suction hose, 
moves it about in the crevices of the bedrock and _ be- 
tween the loose rocks distributed over the bottom of the 
river bed. In places where the gravel is covered with 
stones, it has been found advantageous to first clear out 
a part of the larger rocks. This is done by means of 
a steel wire leading from one of the “gypsies” to a guide 
sheave at the stern of the hull. From the sheave, the 
wire is carried down and forward under the dredge to 
where the diver is working. The diver:attaches the 
wire to a large rock, signals the engineer to pull away, 
and the rock is dragged back toward the stern of the 
dredge and out of the way. When a great many rocks 
are encountered that are just oversize for the pump, a 
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net is used. The net is dragged into position near the 
spot which the diver desires to clean out, and, when 
filled by the diver, it is dragged back out of the way 
and dumped. 

The end of the suction hose, operated by the diver, 
is equipped with a special metal suction nozzle which 
limits the size of the entering material. It is also pro- 
vided with a means of clearing away any rocks or 
other obstructions which adhere to the nozzle by reason 
of the suction from the pump. Hands and feet must 
be kept away from the nozzle, or they will be drawn 
to and held against it. The gravel pump discharges into 
a long sluice box provided with steel-shod wooden trap 
rifles, between the bars of which quicksilver is placed 
to amalgamate the gold. The riffles are covered with 
small round steel rods spaced about 2 in. apart and 
running longitudinally in the sluice. These rods are 
necessary in order to prevent the large rocks, brought up 
by the pump, from damaging the riffles; they also act 
as a smooth slide for the rocks to move along, thereby 
eliminating any tendency of the sluice to become clogged. 

Operation of the dredge is practically continuous dur- 
ing daytime. The diver stays down about two hours 
at a time, and then comes up for a short rest. Three 
men are needed to operate the dredge: the diver; his 
assistant, who tends the signal line and air compressor ; 
and an engineer to watch the pump and engine and to 
operate the “gypsies” when necessary. While the dredge 
is working, it is kept pointed upstream by means of 
mooring lines, so that the discharge from the gold-saving 
sluice is downstream back of the diver, thereby permit- 
ting him to work always in clear water and to be able 
to see what he has to do. Owing to the shallow depth 
at which he ordinarily works, no serious after-effects 


General view of 
Feather River 
dredge 


April 20, 1929— Engineering and Mining Journal 








Rubber 
suction hose -- 
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are experienced. The cold water causes the greatest 
inconvenience, but this is overcome by the continuous 
activity necessitated in moving the suction hose. 

Various attempts to recover placer gold and tin with 
a centrifugal gravel pump have been made, but none 
had proved successful until the above described dredge 
was built. The Gold Pan Dredging Company consists 
of the three owners of the dredge—namely, A. B. Knapp, 
the diver; A. Evans; and W. E. Liverly. 
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Reclaiming Fine Mica 





In North Carolina Kaolin Mining Operations 
By S. T. HENRY 


Spruce Pine, N. C. 


as a byproduct in kaolin mining by the Harris Clay 

Company at Spruce Pine, N. C. These operations 
are now conducted on a commercial scale commensurate 
with the market for the product. As the demand for 
the product increases, it will be possible to increase the 
amount of mica reclaimed from other operations of the 
company. The methods used have been developed by 
this company to meet the peculiar conditions presented 
by the physical characteristics of the materials handled. 
Experimental work required in the development of these 
methods extended over a period of several years, and 
resulted in the adoption of a combination of several 
processes common to other lines of material separation. 
Important changes were required, however, in the prac- 
tice used in other fields. 

The Harris Clay Company is the only active producer 
of primary kaolin, or china clay, in the United States. 
It conducts five operations in the Spruce Pine district, 
and also has large undeveloped reserves of this material 
in that district. The deposits of kaolin in the Spruce 
Pine district occur in a comparatively small area in 
the mountains of western North Carolina. This area is 
about 10 miles wide and 32 miles in length, and even in 
this limited area the kaolin deposits are confined to a few 
localities. The best of these deposits contain, however, 
kaolin of remarkable uniformity and of excellent charac- 
teristics for the manufacture of high-grade ceramic ware. 

The mica reclamation plant of the Harris Clay Com- 
pany has been erected in connection with one of the five 
kaolin mining operations of the company. The kaolin 
deposit of this operation occurs at an elevation of from 
100 to 150 ft. above the plant, and has a clay overburden, 
8 to 15 ft. thick, which is removed by hydraulic sluicing. 
After the kaolin-bearing material is stripped, the hy- 
draulic monitors are used to loosen the material, which 
is then washed into flumes. In these it flows by gravity 
to simple wheel-type bucket sand washers. The deposit 
contains from 9 to 12 per cent pure kaolin, the remainder 
of the deposit consisting of white sand, particles of 
feldspar, and finely divided mica. Washers remove all 
of the pebbles and much of the sand. The kaolin is 
very finely divided and is lighter than the other materials 
with which it occurs, except the mica. The latter is in 
larger particles than the clay, however, so that it has 
less buoyancy. In the treatment process, the kaolin also 
goes into almost complete suspension. These conditions 
render the first separation quite simple, when properly 
conducted. 

Leaving the sand washers, the stream of water car- 
ries practically all of the kaolin, all of the mica, and 
some of the fine sand in the deposit. The latter is settled 
opt in troughs immediately beyond the washers. The 
current of the water in these troughs, and their length, 
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are such that the fine sand is completely precipitated in 
them, while the kaolin continues to the dehydration plant. 
Fine mica also settles promptly in the troughs after the 
stream leaves the washers. In the past the mica was 
wasted with the refuse sand. This was because of the 
fact that no method of recovering the mica at a cost 
that would show a profit had been developed. Various 
attempts had been made, but the problems to be solved 
indicated that there was small chance of success. As a 
result, thousands of tons of fine mica went to waste. 
The reclamation plant at Spruce Pine has overcome prac- 





Duplicate settling troughs with cylindrical screens below 
and dehydrating and handling plant in the distance 


tically all of the problems presented in saving the fine 
mica. Refinements are being made in the methods as 
experience is accumulated ; but the product now obtained 
competes satisfactorily with fine mica produced by other 
methods. 

~The first step in the separation of the mica from the 
settlings in the troughs beyond the washers is accom- 
plished with screens. The settled wastes containing 
the mica are hand-shoveled from the troughs into a vat, 
the bottom of which slopes toward four simple hand- 
operated wooden gates along one side. From each gate 
a 4-in. pipe leads to one of four cylindrical screens. A 
l-in. stream of water is used to facilitate the flow of 
the material in the vat. This set-up of washers, troughs, 
vats, and screens is crude, simple, and cheaply con- 
structed. The character of the operations does not jus- 
tify costly, permanent construction. Moreover, the set- 
up used has done the job well; and, though simple, it is 
the result of much experimental work. The four 
cylindrical screens to which the 4-in. pipes deliver the 
material from the vat are 4 ft. in diameter and 5 ft. 
long. They are set almost horizontal and are motor- 
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driven at 30 r.p.m. The fine mica in the waste material 
is remarkably uniform as to the maximum size of its 
particles. About 90 per cent of it will pass a 20-mesh 
and be retained on a 60-mesh screen. Most of the 
other waste in the kaolin removal process passes through 
the latter mesh. Screens of this mesh are used therefore, 
and the sand that passes through them is wasted into a 
stream, the oversize containing the mica being piped to 
a concentrating table. 

Experience in the district in handling kaolin and 
mica has led to the conviction that screens of such fine 
mesh would wear very fast. After considerable experi- 
menting, however, it has been found that screens of 
Monel metal placed in use in June, 1928, are still in 
good condition. Just what their life will be has not been 
determined, but it is evident that the expense for screens 
will be nominal. 

The proportion of sand carried over with the mica is 
separated from the latter by a Deister Overstrom con- 
centrating table. This step in the process required long 
experimentation. The mica delivered from the table 
now is, however, practically 100 per cent pure. From 
the concentrating table the mica is piped in suspension 
to a dehydrating plant. After simple settling in a wooden 
vat, the mica in sludge form is shoveled out by hand. 
An overhead carrier delivers the sludge to adjacent 
driers. The physical characteristics and the performance 
of fine mica when dry are such that no rotating drier 
can be used in removing the last of the water from it. 
Extended experiments proved that brick Dutch ovens 
with long brick flues met the conditions most satisfac- 
torily. Two Dutch ovens, each with a horizontal brick 
flue 9 ft. wide and 60 ft. long, are provided in a light metal 
building. The flat tops of these flues, on which the wet 
mica is placed, are made of ordinary building brick. The 
latter are used because it has been found that they let 
heat through to better advantage for the purpose than 
do firebrick. 

Until recently the tops of the flues, for a distance of 
16 ft. at the far end, were built of 3-in. iron plates. This 
construction was used with the idea that the gases would 
be cooled to such an extent when they reached that dis- 
tance that not enough heat would come through to dry 
the material. Experience showed that the cost of main- 
taining the steel plates was excessive. At the same time, 
the brick in the tops of the flues adjacent to the firebox 
gave way in a few months. In this zone there also was 
danger of discoloring the mica with excess heat. These 
conditions have been overcome by putting a layer of 
firebrick under the common brick adjacent to the firebox, 
and by using common brick instead of the steel plate 
at the far end. These changes are expected to reduce 
the maintenance cost of the driers to a minimum. They 
also are expected to dry the material more uniformly. 

Dried fine mica weighs less than 18 lb. a cubic foot 
and is very fluffy. It therefore has to be handled with 
special care to avoid loss. Delivery of it to a near-by 
grading and packing building is accordingly made in 
an overhead litter carrier. In the mica grading house 
the dried mica can be elevated satisfactorily in closed 
chutes by bucket elevators, delivering to overhead bins. 
From the latter the material flows by gravity through 
two sets of Rotex screens made by the Orville Simplex 
Company, of Cincinnati, Ohio. These screens effectively 
separate the material into the two sized grades required 
by consumers. From the screens the mica flows by 
gravity to bagging machines. The character of the fin- 
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ished material may be partly judged from the fact that 
a 100-Ib. mill-feed sack will hold only 75 Ib. of it, even 
when filled with a packing machine. 

The plant produces about six tons of fine mica per 
day at an average price of $22.50 per: ton. All of this 
is obtained as a byproduct from the kaolin mining. 

The kaolin operations of the Harris Clay Company 
in the Spruce Pine district are under the supervision 
of F. E. Smith, who has worked out the plans of the 
mica reclamation plant. 





Mining and Washing Practice 
for Tennessee Phosphate 


‘i is the second largest phosphate rock- 
producing state, ranking next to Florida, and has 
maintained this position since it passed South Carolina 
in 1899, says the U. S. Bureau of Mines, in a recently 
issued publication. The Tennessee phosphate deposits 
at present worked are in west-central Tennessee. Two 
types of rock are now mined—“brown phosphate rock” 
and “blue phosphate rock.”” The brown phosphate rock 
is the residual weathered and leached outcrop of the 
phosphatic Ordovician limestones; so-called blue phos- 
phate is a thin, unweathered highly phosphatic stratum 
of Devonian or Carboniferous (Mississippian) age. 
The clay overburden of the brown rock phosphate is 
removed, by the large companies, with drag-line exca- 
vators, which are also generally used for mining the 
brown rock. The use of steam shovels and hydraulic 
methods for stripping or mining is no longer practiced. 
An electric shovel is used in mining phosphatic filler near 
Nashville. The blue rock is mined by underground 
methods—drift mining by single-entry room-and-pillar. 
Most of the brown rock is washed. Lump phosphate 
rock suitable for furnace use is either removed in the 
course of hand-mining operations or is taken out by 
screens in the early stages of washing. The washing 
process consists mainly in first thoroughly agitating the 
phosphate-bearing material with water to disintegrate it. 
Next follows removal of the coarser phosphatic materia! 
by screening and separation of the finer phosphatic grains 
in mechanical or hydraulic classifiers. Wet rock 
from the washers is allowed to drain off excess moisture 
in outdoor storage piles and is then dried further. in 
coal-fired direct-heat rotary driers. The blue phosphate 
rock requires only crushing and drying before shipment. 
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mine, Calif., occurs principally in a hard, altered 

diorite. The orebody, which has a dip of about 
80 deg. and a width of about 100 ft. at its widest point, 
is mined by the shrinkage-stope method, vertical pillars 
20 ft. thick being left between the stopes. These pillars 
are not continuous, but vary from 150 to 625 ft. in 
height. Stopes, which range from 90 to 120 ft. in 
length, are carried through each level, leaving only two 
sheet pillars. The upper sheet pillar, known as the shaft 
level, is 300 ft. below the surface, and holds back the 
caved wall and surface rock. The lower sheet pillar is at 
No. 10 level, 932 ft. below, and serves as a main haulage 
level, through which ore is removed from the mine. On 
account of the firmness of the walls of the emptied 
stopes between the sheet pillars, removal of some of the 
vertical pillars was considered possible. As a precaution 
against dilution by caving, however, their removal was 
postponed until most of the stoped ore above No. 10 
level was withdrawn. The pillars were then removed 
one at a time, most of the ore broken from each being 
withdrawn before the next one was blasted. 

Some pillars had 6x8-ft. raises, with manway crosscuts 
every 30 to 40 ft. vertically. Plans for the removal of 
such pillars comprised cutting benches at each manway 
crosscut and 
drilling the pillar 
with up and 
down holes from 


(= at the Engels copper mine, situated at Engel- 


Fig. 1—Sketch showing bench 
method of drilling vertical pillars 
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Fig. 2—Position of diamond drill holes in pillar 5-6, as 

shown in a section view transverse to the walls. A pillar 

raise, partly in the footwall, and crosscuts to stopes are 

also shown. Fig. 3—Up and down diamond drill holes 
in pillar 2-3. 


alternate sides of the pillar. Sloping cleavage cracks, 
however, made it impossible to maintain a suitable work- 
ing floor on one side of the pillar, as the rock broke to a 
smooth slippery plane upon which it was not safe to 
work. The benches were therefore all cut on the same 
side of the pillar. 

In starting a bench, the first holes drilled from the 
manway crosscut were placed parallel to the face of the 
pillar to keep broken rock from falling down the raise. 
These holes were drilled short, with little burden, and 
blasted one at a time. As the bench proceeded inward 
the burden on the holes was increased, and several holes 
in a row were fired simultaneously. A space ranging 
from 12 to 14 ft. high and with a maximum width of 
14 ft. was cut for each bench. The long holes were then 
drilled up and down as shown in Fig. 1. These holes 
were placed about 4 ft. apart at the bottom and had an 
average depth of 11.56 ft. Type R-72 and CP-6 ma- 
chine drills mounted on 36-in. arms clamped to an 11-ft. 
bar were used.. The drill steel had an average run of 
18 in., and, in this ground, could be used twice. Starters 
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were 33 ft. long and had a 24-in. diameter bit. The 
gage was reduced 4 in. for each change of steel less than 
93 ft. in length. From 94 to 14 ft. the gage was reduced 
zy in. per change, making the bit on the last steel 15% in. 
in diameter. No trouble was experienced in drilling the 
up holes, but a number of long steel drills stuck in the 
down holes where broken ground permitted water to 
escape. Drill steel was delivered to and removed from 
the benches by nippers. At the start only one machine 
worked on a bench. In this case a helper assisted the 
miner in changing set-ups and also in changing long steel. 
Later two machines per shift were run on the same 
bench, and one man helped on either machine as needed. 

On account of the large number of holes to be shot 
simultaneously, it was planned to shoot only the upper 
portion of the first pillar, in order to observe the effects 
of the blast from the manway crosscuts in the lower 
portion of the pillar. The portion of pillar to be shot 
contained four benches. The bottom bench was at a 


Fig. 6—Reel and tamping rod for down holes 
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Superintendent, Engels Copper Mining Company, 
Engelmine, Calif. 
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station in pillar 4-5. Fig. 5—Fanned holes in pillar 1-2. 


level and included a portion of the sheet pillar that had 
been left. In this bench there were ten parallel rows of 
up holes and eight rows of down holes. When drilling 
was completed there were 828 holes in all to be fired. 
These were loaded with 5,500 Ib. of 60 per cent gelatin 
dynamite and detonated with instantaneous primers. The 
pillar broke clean, only a few large pieces being observed 
in the stope below. The method of removal was appar- 
ently satisfactory. 


LIMITATIONS OF BENCH MeEtTHOD DEVELOP 


After the first pillar was removed, a second pillar 
440 ft. in height was attacked at the other end of the 
orebod}. As soon as benching was started, a number 
of vertical shear planes were discovered that caused the 
outer edge of the bench to slough off. By drilling and 
shooting lightly, a narrow bench was finally obtained 
from which the holes were put in without accident. Un- 
der these conditions no attempt was made to cut more 
than one bench ahead of the long-hole drilling. In this 
pillar the manway crosscuts were only on one side of 
the raise for a distance of 200 ft. Benches were there- 
fore again all cut on the same side of the pillar. At 
about 100 ft. down from the top, a bench had been cut 
halfway across the pillar, when the jar of blasting 
knocked off a large slab on the opposite side of the pillar. 
This left the bench in such condition that it could not be 
continued without danger of caving. Furthermore, a 
little lower down, the stoping operations had removed a 
portion of the pillar on the hanging-wall side. As the 
raise was in the footwall, short benches were run out to 
investigate the condition of the pillar in this section. 
Further benching was seen to be out of the question. In 
the meantime, a pillar having no manway raise had been 
drilled with the diamond drill to test out the spacing and 
size of holes. This pillar was blasted, and the method 
appeared to be a highly successful one and a big improve- 
ment over the machine-drill method. 
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Fig. 7/—Fishing tools 


With the benches already cut in that portion of the 
pillar remaining, sufficient room was available to set up 
the diamond drill and put in two sets of fanning holes. 
Some additional machine-drill holes were put in from 
the raise to remove the ore which was inaccessible to the 
diamond drill. Fig. 2 shows the outline of the pillar and 
the arrangement of diamond-drill holes. The holes were 
all in the same plane through the center of the pillar. 
When completed, the drilling in this pillar comprised 
1,835 machine-drill holes averaging 11.90 ft. in length 
and 15 diamond-drill holes averaging 49.4 ft. long. The 
machine-drill holes were loaded with 60 per cent gelatin 
and the diamond-drill holes with 90 per cent gelatin 
dynamite. Electric primers and Cordeau were used to 
detonate the respective holes. Preparing benches on this 
pillar broke 4,472 tons of rock, and the final blast broke 
20,882 tons. In applying the diamond drill method, the 
pillars were drilled wherever possible with parallel holes 
10 ft. apart and in a plane through the center of the 
pillar. The holes were 24 in. in diameter and were 
drilled by contract at $3.50 per foot. Fig. 3 shows the 
drilling arrangement that most closely followed this plan. 
In many instances a suitable station could not be obtained 
for parallel holes, and fan holes 10 ft. apart at the bot- 
tom had to be used. This condition is illustrated by 
Figs. 4 and 5. 

In plotting the drill holes a vertical transverse section 
of the pillar was drawn on paper. This section showed 
the location of manway crosscuts and the outline of the 
footwall and hanging wall. Wherever practicable, the 
holes were then planned to avoid the manway crosscuts 
and at the same time maintain the approximate distance 
of 10 ft. apart. If not already available, a drift or bench 
was cut through the center of the pillar. A center line 
marked by spads was established by the surveyors, and 
holes were aligned by means of a string stretched be- 
tween the spads. The drilling machine was adjusted to 
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the desired vertical angle by means of a clinometer held 
on the drill rod. 

When necessary to drill through the crosscuts, casing 
was inserted at the crosscut to permit drilling beyond the 
crosscut and to permit subsequent loading of the holes. 
When the crosscut occurred in the upper half of the hole, 
the hole was reamed down to the crosscut to admit a 
24-in. casing, so as to maintain a 24-in. hole for the 
remaining distance. Otherwise, 24-in. casing was in- 
serted, and the hole reduced to 142 in. The lengths of 
holes drilled varied from 20 to 207 ft. in down holes, and 
from 20 to 183 ft. for up holes. 

Holes were loaded with 14x8-in. sticks of 90 per cent 
gelatin dynamite and detonated by Cordeau. Cotton- 
countered Cordeau was used in holes not over 50 ft. in 
length, and wire-countered Cordeau in holes over 50 ft. 
long. Wire countering was used to guard against rup- 
ture of the Cordeau by its own weight or by friction or 
fouling through the use of loading tools. Cordeau was 
held in place at the bottom of all holes by means of 
wooden plugs. The plugs were made with a saw-cut in 
one end, and, by means of a wedge inserted in the cut, 
the plug was held tightly when tamped against the bottom 
of the hole. The Cordeau was wedged into a small hole 
inclined diametrically through the plug and was pulled 
taut, when the plug was secure, to avoid fouling the hole. 

On account of the great length of holes, special equip- 
ment had to be used for loading and tamping the explo- 
sive. For down holes the tamping rod consisted of a 
10-ft. length of brass pipe weighted by an iron rod inside. 
At the bottom end a section of shovel handle was screwed 
into the pipe. A piece of rubber air hose stretched over 
the end of the wooden rod protected it from excessive 
wear during the tamping operation. In loading explo- 
sive, two sticks at a time were dropped into the hole and 


Fig. 8—Loading Cordeau in a 180-ft. up hole 
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were followed by the tamping rod. When the holes were 
clear of water, each stick of explosive could be distinctly 
heard to strike bottom. Use of gelatin dynamite in this 
practice was not considered in the least dangerous by the 
powder manufacturers. The tamping rod was suspended 
by a 4-in. flexible cable wound on a reel, as shown in 
Figs. 6 and 7. One man operated the windlass to raise 
and lower the tamping rod, and the other dropped the 
dynamite into the hole and jogged the tamping rod up 
and down three or four times after it reached bottom. 
A firm grasp was kept on the cable in this operation, in 
order to determine the tamping effect produced. The 
number of turns on the windlass was always noted to 
indicate the proper loading of the hole and warn of foul- 
ing of the sticks before bottom was reached. When 
properly tamped, the 24-in. diameter hole held four sticks, 
or 2 lb., of dynamite per foot. When no difficulty was 
encountered the following time was required to load the 
various lengths of down holes listed: 


Depth of Hole Number of Sticks of Dynamite Time Required 
in Feet Loaded Into Hole in Hours 
72 290 4 
83 344 43 
118 493 7 


The principal cause of trouble and lost time in loading 
both up and down holes was the result of broken rock 
working into the hole during the loading operation. Two 
tamping rods were lost in different down holes, and a 
string of tamping rods was hung up in an up hole for 
over eight hours, because a small fragment of rock be- 
came caught between the wall of the hole and the tamp- 
ing rods. In down holes this was prevented by the use 
of slip-jointed thin tubing, through which powder and 
tools could be lowered and the tubes withdrawn by cable 
attached to the bottom joint as loading progressed. This 
procedure involved more time in loading a hole, so that 
even with occasional interference by rocks the total load- 
ing time was less without the use of the tubing. The 
tubes were used, however, where a hole was known to 
have ravelly walls. Except in the aforesaid cases, fouled 
rods were released by working them forward and back- 
ward, much patience meanwhile being exercised. The 
jointed tamping rods were used in several instances to 
work the down-hole brass rod down past the obstructing 
rock so that the latter could be removed by fishing tools. 

A number of fishing tools were developed for the dif- 
ficulties encountered. These are shown in Fig. 7. The 
first tool on the left in both the top and bottom rows 
of this figure consists of a piece of 2-in. pipe beveled 
and threaded on the inside to engage a broken tamping 
rod or piece of rock. The second tool in the top row 
is a chisel bit about 1 in. wide. Next is an auger used 
to remove a part of a broken piece of Cordeau which 
was lodged about half down in a 120-ft. hole. The 
fourth tool is a barbed, sharp-pointed tool used to remove 
explosive which had become lodged in the hole before 
reaching bottom. However, the first tool used in re- 
moving explosive was the straight 4-in. rod shown in the 
bottom row, second from the left. This was driven into 
the fouled explosive and was followed by the barbed 
tools shown, which engaged small amounts of explosive 
on the barbs with each penetration. The tools were then 
withdrawn and the explosive was cleaned off of the 
barbs; this procedure was continued until the hole was 
clear. On one occasion explosive was removed until the 
tamping rod dropped freely through the hole, indicating 
apparently that the hole was clear. Some of the wrap- 
ping paper, however, remained on the sides of the hole 


April 20,1929— Engineering and Mining Journal 


and fouled the next stick dropped. Cleaning had to be 
resumed until all of the explosive and wrapping paper 
were finally removed. 

The fifth tool shown is a spiral grooved auger which 
also was used to bore into and remove the aforesaid 
broken piece of Cordeau which had jammed part way 
down the hole. Next is a double-pointed spear with the 
barbs on the inside; this was used to remove a wooden 
wedge which became fastened in a crevice while the plug 
and suspended Cordeau were being forced up into the 
hole. The wooden plug used to hold the Cordeau to the 


bottom of the hole is shown lying on the box above the 
of the steel tools were coated with 


fishing tools. All 





Fig. 9—Tripod used in holding tamping rod while 
connecting or disconnecting sections 


welding brass to prevent sparks being made by contact 
with the rock. 

Tamping rods for flat or up holes were made of native 
red fir or spruce cut in 10-ft. lengths. The ends of the 
rods were fitted with brass quick-detachable joints. A 
4-in. tapered knob projecting inward from the outside 
sleeve kept the joints from coming apart and prevented 
slipping when a twisting strain was put on the rods. 
The upper end of the first rod to enter the hole was fitted 
with a threaded piece of l-in. brass pipe. This pipe 


(Continued on page 642) 
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Development of Copper Ore Leaching 
in Arizona 


Experimental Work Begun at Morenci Twenty Years Ago 
Followed by Commercial Installations at Ajo and 
Inspiration—The Slime Problem 


By Rupo_F GAHL 


Consulting Metallurgist, Berkeley, Calif. 


the lead in the large-scale application of hydro- 

metallurgical methods for the treatment of copper 
ores, so far as this country is concerned, and the suc- 
cess of plants of that kind situated in Arizona invites a 
review of the underlying principles and their historical 
development. Such a review will naturally emphasize 
the points with which the reviewer is most familiar, and 
this article will be no exception; it will deal largely with 
those enterprises with which I had direct or indirect 
personal contact. 


Te State of Arizona can boast of having taken 


As early as 1907 I was engaged in studying the losses 
in the concentrator of what is now the Morenci branch 
of the Phelps Dodge Corporation, with a view of devis- 
ing means for their elimination. The late C. E. Mills 
at the time was superintendent at Morenci and took the 
liveliest interest in my work. We soon discovered that 
the losses were relatively small for the copper in sul- 
phide combination, but heavy for the oxidized portion 
of the ore. Losses in sulphide we could hope to reduce 
by improvements in the concentration methods (they 
have in the meantime been made almost negligible by the 
introduction of the flotation process), but the beneficia- 
tion of the oxide mineral called for revolutionary meas- 
ures, so I experimented with leaching methods. 

One characteristic of the oxidized minerals we found to 
be their greater friability compared to the sulphide min- 
erals. For that reason they accumulate in the slime, 
whereas the sand is relatively free from them. The more 
urgent problem was therefore leaching the slime. If we 
leached the tailing slime, no changes would be necessary 
in the concentrator, which naturally represented a heavy 
investment for the company, a supplementary leaching 
plant making up for its shortcomings in the recovery of 
oxide minerals. 


So I looked around for suitable methods for carrying 
out the leaching process. In addition to the obvious 
problem of getting the copper in solution, there was the 
other problem of how to get it from solution in the slime 
pulp into the commercial metallic form. Filtering nat- 
urally suggested itself for the separation of liquid from 
solid, but a slime tailing, particularly that at Morenci, 
is of such a near-colloidal character that the use of 
filters for the purpose appeared far too expensive. The 
only method possible seemed to be that of continuous 
decantation. 

At the time when these investigations were made 
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cyanide men had met similar problems and had also hit 
on the expedient of using decantation for this purpose. 
Among those taking a leading part in decantation de- 
velopment as applied to cyanidation treatment were 
John Randall, of Deadwood, S. D., and John Rothwell 
and J. V. N. Dorr, both then of Denver. On another 
occasion! I briefly sketched the ideas on decantation 
which these gentlemen succeeded in applying to their 
metallurgical problems, so that I do not need to repeat 
them here. It seems that all of us worked independently 
and solved our problems in somewhat different ways. 
My solution of the special problem that confronted me 
I embodied in a U. S. Patent (1,021,769), now on the 
point of expiring. It was a continuous decantation 
scheme represented by Fig. 1. The figure shows settling 
tanks S;So53S4S5. Means for mixing or agitating or 
for both purposes are necessary ahead of the settling 
tanks, but are left out in order not to complicate the dia- 
gram. 


Thickened slime enters tank S, after having been 
mixed with solution pumped to the head of the tank 
from the next tank below. Tank 5S; makes two products: 
a spigot discharge of thick slime flowing to S2, where 
it is mixed with the solution pumped to the head of tank 
S2; and an overflow of clear solution, which is the prod- 
uct of the leaching operation and may be sent to a pre- 
cipitating plant P. Settling tank S_. also makes two 
products : thickened slime, which goes to the next settling 
tank in the series, after having been mixed with overflow 
from S3; and a clear overflow, which is pumped to the 
tank ahead in the series. 

In the same way, settling tank S3 makes two products: 
thickened slime, which goes to $4; and a clear overflow, 
which is pumped to Ss, the tank ahead in the series. 
Settling tanks S, and Ss; act in an analogous manner to 
tanks S, and S3 except that tank S; receives the barren 
solution leaving the precipitating plant. The fresh acid 
for the leaching operation is added at one of the inter- 
mediate tanks, say at Ss, as indicated in the figure. By 
tracing the diagram it will be seen that, while the lower 
tanks act as wash tanks, the upper ones act as leaching 
tanks and that both washing and leaching take place in 
counter-current. Counter-current washing, I may add, 
has (based on Dorr’s recommendation) been used rather 
extensively in cyanide work. The counter-current leach- 
ing has the effect that the first leach to which the fresh 





1Transactions American Electrochemical Society, Vol. 25, 1914, 
pp. 243-253. 
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ore is subjected is made with partly exhausted solution, 
whereas the last leach is made with fresh acid. This 
results in a double economy, for, in the first place, it 
makes for high extraction, and in the second, for low 
consumption of leaching and precipitating agents. 

The counter-current leaching system that I proposed 
has not to my knowledge been applied commercially in 
connection with decantation, although for leaching of 
granular material (where the material to be leached is 
stationary during the lixiviation treatment while only the 
solution moves) the flow sheet has 
probably been used quite extensively. 
Such a procedure would, however, 
not fall under my patent claims, which 
I confined to decantation leaching. 
When these tests were made the flota- 
tion process had not been perfected, 
so the Morenci concentrator relied 
entirely on separations based on the 
specific gravity of the minerals. On 
that account, the tailing, after leach- 
ing, contained considerable quantities 
of sulphide minerals, unattacked by 
the sulphuric acid which had served 
as lixiviant in the tests referred to in 
the foregoing. I tried all kinds of 
leaching agents, hoping to make an 
impression on those also. The possi- 
bilities of ferric sulphate in that direc- 
tion impressed me most, so I studied 
its effect and methods for introducing 
it into the ore pulp. It always seemed 
a kind of paradox to me, although it 
is, of course, quite natural, that when 
the application of a certain amount of 
sulphuric acid resulted in a certain 
extraction, a combined application of 
the same amount of acid and of some 
barren hematite ore resulted in a ma- 
terially higher one. 

I also patented methods for the use of ferric sulphate 
in this connection. Under present conditions—that is, 
with the present state of the flotation process—there 
does not seem to be any need for ferric sulphate in the 
leaching of tailings. When it is attempted, however, to 
leach mixed ores without any preliminary concentration, 
the situation is entirely different, and as a matter of fact 
ferric sulphate in the leaching liquor has, in recent times, 
been profitably utilized for that purpose. 





Fig. 1—Diagram 
of leaching cycle. 


I felt very optimistic about my leaching schemes. and 
so, I believe did my boss, C. E. Mills; in fact after a 
while he came to the conclusion that I was not radical 
cnough. If the tailing resulting from the concentration 
treatment had to be leached anyhow, it would be useless 
to concentrate it at all. The system to follow, it seemed 
to him, was, therefore, to roast the ore and to leach the 
calcine. The roast might be a sulphatizing roast or per- 
haps a chloridizing one, and the whole treatment would 
have corresponded to the practice of the Pennsylvania 
Salt Manufacturing Company in Philadelphia. Perhaps 
the representatives of that company had pointed out the 
advantages of their system, for which they manufactured 
the Wedge furnace through an allied company, to the offi- 
cials of the Phelps Dodge interests. The outcome was 
that my plans were sidetracked until tests had been made 
with the roasting-leaching combination. Such tests were 
carried out at Douglas, Ariz., I believe in 1913, and 
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their results are described in an excellent report by- 
Lawrence Addicks, who had been retained to take charge 
of the work and report on it. The roasting-leaching 
process has not come into use in Arizona, so far as I 
know. I would not feel safe in concluding that it is 
eliminated as a possibility simply because it has not been 
taken up, since one might be tempted to conclude in the 
same manner that as my plans have not taken commercial 
form, they do not represent economic possibilities ! 

While this work was being carried out, the property of 
the Inspiration Consolidated was being developed, and 
it proved to be one of the outstanding copper deposits 
of Arizona. C. E. Mills was selected as manager, and I 
followed him shortly as metallurgist. 


The metallurgical problem seemed to be similar to the 
one at Morenci, differing only in degree, inasmuch as the 
oxidized material in the milling ore was smaller in 
amount and the ore itself harder. Furthermore, the flo- 
tation process was being developed to a high degree of 
efficiency. The oxidized ore problem was the same, 
however, generally speaking, and both Mills and I hoped 
to solve it by the same methods that we had begun to 
study at Morenci. The method of precipitation that we 
had employed at Morenci (by metallic iron) was by no 
means ideal. In the first place, the iron scrap used com- 
manded a considerable price and in the second place, 
by going into solution, it contaminated the waste waters. 
I hit on the idea of using finely ground limestone for the 
purpose, and discovered that it is easy enough to pre- 
cipitate the copper from a solution of copper sulphate. 
Precipitation from a solution containing considerable 
quantities of iron in addition, however, was by no means 
as easy, apparently, because there was a tendency for iron 
compounds to separate out and form a cement between 
the individual particles of limestone, thus covering the 
limestone surfaces and tending to cement the single 
grains together. However, by providing a certain amount 
of agitation or grinding action this tendency is overcome. 
The limestone precipitate can either be smelted directly 
or releached by ammonia or acid for the purpose of mak- 
ing a high-grade precipitate (copper oxide or electrolytic 
copper respectively ). 

I had the opportunity to test the counter-current leach- 
ing process in connection with limestone precipitation, 
in a continuous way on a scale of a few tons per day. 
Although the results were fairly satisfactory, a difficulty 
developed which I had not encountered before—namely, 
that, owing to the greater hardness of Inspiration ore 
and the finer grinding which was practiced to make the 
ore amenable to flotation treatment, considerable metallic 
iron found its way into the tailing pulp and had a tend- 
ency to counteract the leaching action by causing repre- 
cipitation of the copper. I succeeded in a measure in 
removing this iron by the action of a magnetic separator, 
but found it impossible to do it with any degree of com- 
pleteness. Apparently it is not easy to pull the finest 
iron particles through a slime pulp, which opposes con- 
siderable resistance to the travel of small particles. and, 
furthermore, part of the iron that found its way into 
the concentrator tailing—that is, the part originating 
from the manganese steel lining of the ball mills—it is 
hopeless to try to remove by magnetic action, manganese 
steel being non-magnetic. 

In the years that have passed since these experiments 
were made, a great deal has been done in the investiga- 
tion of steels of superior hardness. It seems hardly 
doubtful that a steel is available now that is so much 
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harder than the steels in general use as grinding balls 
that the difficulty in question could be overcome. I feel 
almost tempted to say that before long such steels will 
be used for the manufacture of grinding balls quite with- 
out regard for this special consideration and only in the 
interest of effecting a reduction of consumption in 
grinding. 

Although I would have been more than anxious to 
carry the problem to a successful end, the war broke 
out, making it necessary to bend all efforts toward pro- 
duction and to use every available man with that end in 
view. The outbreak of war also had the result that 
every American of German birth was looked upon with 
suspicion, and this made conditions for men that belonged 
to that group almost unbearable. As a consequence I 
left Inspiration without having been able to carry my 
experiments to the stage of successful commercial opera- 
tion. Mills left soon afterward, and Dr. L. D. Ricketts 
began to take a more active part in the direction of the 
metallurgical development which was taking form at 
Inspiration. 


While the Inspiration mill was being brought to ca- 
pacity operation as a flotation plant, the New Cornelia 
company, at Ajo, started the operation of a leaching 
plant. Various suggestions involving the greatest variety 
of treatment proposals had been given consideration. 
Those involving roasting as a preliminary treatment as 
advocated by Utley Wedge had been rejected, as well as 
other proposals based on the comprehensive experi- 
mental work of Stuart Croasdale and others. L. D. 
Ricketts as adviser and John C. Greenway as manager 
of the company deserve all the credit they have received 
for the installation of that splendid plant, as well as A. 
G. McGregor, who was given charge of the design. 
They decided to take the bold step that the Chile Copper 
Company took independently, under the metallurgical 
guidance of E. A. Cappelen Smith and C. A. Rose, of 
using electrolytic precipitation for the production of cop- 
per directly from the ore. The part that H. W. Morse 
and H. A. Tobelmann had in the metallurgical design 
of the plant should also be mentioned. They were ap- 
parently quite conscious of the fact that, as desirable as 
it is to have ferric iron in the lixiviant on account of 
the share which it takes in facilitating the leaching ac- 
tion, it had to be kept down to a certain lower limit in 
order not to interfere with the precipitation of the cop- 
per, and they accomplished this by introducing sulphur 
dioxide gas into the solution before it entered the elec- 
trolytic cells. A patent was taken out on this method of 
reducing the ferric iron content before electrolytic pre- 
cipitation, in the name of Greenway and Morse. (No. 
1,224,458.) The patent also mentions the possibility 
of reducing the ferric iron by metallic copper in finely 
divided condition such as may be obtained by precipita- 
tion on iron. 

The Ajo leaching plant was a decided commercial suc- 
cess and demonstrated the possibility of making electro- 
lytic copper by direct hydrometallurgical treatment of 
oxidized ore. At Inspiration, noticeable percentages of 
oxide copper escaped through the flotation treatment, 
notwithstanding the fact that the ore sent to the flotation 
plant was essentially sulphide ore in character, and large 
bodies of ore could have been mined on which the flo- 
tation treatment would have done only mediocre work. 
No wonder that the management of the Inspiration com- 
pany felt tempted to copy the success that had been ob- 
tained at Ajo with a leaching plant, particularly as the 
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sponsor of the Ajo installation had a weighty voice in 
the direction of Inspiration affairs. 

An experimental leaching plant was built, and it was 
easily established that Ajo methods were applicable to 
Inspiration conditions. The problem was even simpler 
than could have been expected, inasmuch as it was found 
that it was not necessary to use sulphurous acid reduc- 
tion to keep the ferric iron so low that it would not inter- 
fere with the electrolytic precipitation of the copper. 


Three patents taken out in the name of George D. 
Van Arsdale, one of them in co-operation with Harold 
W. Aldrich and Walter G. Scott, all three of whom took 
an active part in the experimental work leading to the 
construction of the plant, describe the results obtained 
in that work better perhaps than anything else that has 
been published. According to them the amount of ferric 
iron accumulating in the electrolyte is not high enough 
to interfere with electrolytic precipitation, if the latter 
is carried out under suitable conditions, but is high 
enough to be of distinct advantage in attacking the sul- 
phide portion of the ore. The conditions of the elec- 
trolysis should, of course, be adjusted so that the ferric 
iron exercises a minimum of interference; for instance, 
the current density should be chosen higher than it might 
be otherwise. The inventors point to the well-known 
fact that the material of the anode has considerable bear- 
ing on the oxidation of the iron salts in solution, lead 
anodes for instance causing less oxidation than carbon 
anodes. To maintain an optimum concentration of fer- 
ric iron—that is, one too low to cause trouble in precipi- 
tation but high enough to attack chalcocite—some of the 
anodes in the plant may be one kind and others of dif- 
ferent variety. To obtain a good extraction, the leach- 
ing solution may be heated when the rate of solution 
taking place at ordinary temperature becomes too slow. 
The flow of the leaching solutions should be based on 
the counter-current principle. Maintenance of a certain 
optimum concentration of ferric sulphate is made pos- 
sible by the fact that ferric iron is reduced during the 
leach and that ferrous iron is oxidized during the process 
of electrolysis. 

The washing should be counter-current also. This 
alone, however, is, in an electrolytic plant, not sufficient to 
remove all dissolved copper and must be supplemented 
by another wash or other washes in which thorough- 
ness of washing is of prime consideration and not the 
gradual building up of copper salts to a concentration 
that it pays to electrolyze. Dilute washes should there- 
fore follow the counter-current wash and should be 
treated by iron precipitation, which is effective for dilute 
solutions. The cement copper might be redissolved, if 
it is to be transformed into electrolytic copper. 


An advantage of leaching granular material such as the 
Ajo and Inspiration leaching plants treat is that the cir- 
culation of the leaching liquor between the leaching 
tanks and the precipitating plant may be as fast as de- 
sired. Such a rapid circulation has the effect that the 
difference in concentration between inflowing and out- 
flowing solution is relatively small, so that the deviations 
from the optimum concentration of ferric iron are also 
small. By rapid circulation—that is, by frequent regen- 
eration—even as low a concentration of ferric iron as 
is compatible with electrolytic precipitation can be made 
to produce good extractions. Furthermore, the washing 
of granular material is easy, which means that every 
effort should be made to have the material that is being 
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leached actually granular and free from slime. A reali- 
zation of this consideration has, I believe, induced the 
men in charge to consider desliming the leaching plant 
feed, although this would necessitate the erection of a 
separate plant for the treatment of the slime. [This has 
been decided on, we understand.—Ep1ror]. 

The principles evolved through the work at Inspira- 
tion seem logical from a chemical standpoint, in fact 
one is almost tempted to say self-evident. This does 


certainly pay, in the treatment of all copper ores that 
contain part of the copper as sulphide, to give the slime 
a preliminary flotation treatment. In other words, there 
will be concentration followed by leaching, a process 
which I consider that I myself originated and the 


introduction of which I have attempted for a long time. 
However, I cannot claim the process as my legal prop- 
erty, for the reason that my patents are soon to 
expire. 





Inspiration mine and leaching plant. To the right, in the distance, lie the concentrator and the 
International smelter 


not imply that the extensive experimental work leading 
to their establishment, or perhaps rather to their confir- 
mation, was useless. After all, it was an engineering 
rather than a chemical problem, and, on account of the 
large investment involved, it deserved thorough investi- 
gation ; in other words, the problem was not to take out 
basic or valid patents, but to build a commercial plant, 
and the latter problem has undoubtedly been solved 
splendidly. 

I feel like drawing the conclusion from the work at 
Inspiration that to obtain the best results from a sand 
leaching plant a decantation plant should be operated in 
connection with it. Although electrolytic precipitation 
is the correct method to use for sand leaching, supple- 
mented by other precipitation methods to a degree which 
decreases the more thoroughly the slime is removed from 
the sand, it will in all probability not be possible to 
adapt it to the precipitation of the rather dilute solutions 
that result from a decantation treatment of the slime. 
For this reason another precipitation method may have 
to be adopted for this purpose, possibly one that will 
result in the formation of a precipitate that can be redis- 
solved for the purpose of reprecipitation as a high-grade 
product, such as the one that I suggested in the fore- 
going. 

I should also point out that if a decantation process 
is relied upon for the treatment of slime, it will almost 
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In the foregoing I have not mentioned the processes 
of utilizing sponge iron precipitation, which were, up to 
a few years ago, so extensively experimented with—for 
instance in connection with acidification of the pulp, 
precipitation in the pulp, and flotation of the cement 
copper. 

When I reviewed the hydrometallurgy of copper 
some time ago I stated that there apparently existed two 
opposite camps, one basing its hope on electrolytic, the 
other one on sponge-iron, precipitation. Although the 
electrolytic party seems willing to compromise now by 
admitting that it cannot hope entirely to dominate the 
field, the other party seems to have given up the fight. 
We used to hear much about the experimental work 
along those lines at Chino, but no application is appar- 
ently being made of it; perhaps because the oxide con- 
tent of the ore now being mined does not justify its 
extraction. 

Speaking generally, however—and this may not at all 
apply to the particular case mentioned—it seems that 
while under present economic conditions it really matters 
little by which method the oxide copper is extracted and 
precipitated from oxide ores, it does seem negligent to 
let tailing that contains an appreciable amount of cop- 
per, go to waste or even to store it for possible future 
treatment when and if conditions warrant a considera- 
tion of its possibilities. 
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Selective 


Success Achieved by 

La Real Compajfia at Reocin, 
Province of Asturias... 
Details of the Process and 


History of the Project 


N JULY, 1919, Sr. L. Barcena Diaz, engineer for 

La Real Compafiia, Asturiana, published in Ingeneria 

three articles describing the work carried out since 
1916 in the laboratories of the Reocin mines with ref- 
erence to the flotation process as applied to the ores of 
the company. These results induced the management to 
build a 60-ton plant where the work could be carried out 
on a commercial scale. Only a few weeks’ trial were 
necessary to show that the increased recovery, high grade 
of concentrate, and the low cost of the installation solved 


Analyses of Feed and Products 
Per Cent Lead PerCent Zinc Per Cent Iron 


Plant “1922” (ae pyrite) 
Er ee 2.50 18.00 10.00 
Galena table concentrate. . ed 70.00 2.00 5.00 
Blende flotation concentrate... ... 3.00 54.00 4.00 
NR gre oi aw aip'acrcce x wsld oo.6 @ 0.50 1.20 12.00 
EN hiceicic cen ak oeeuswieiens 40.00 | 

Plant “1927” 
| AS See see .50 18.10 10.00 
Galena flotation concentrate. . ‘ 68.00 2.00 5.00 
Blende flotation concentrate...... 1.00 56.00 4.00 
ME ee cook ca uteiel cei aha 0.10 1.00 12.00 
IN ne 6 5 careless Pewee 6 80.00 | 
See NII INE OIE oo iio Sno alg so eb ¥ Obs bus obec hd oe elon $1.05 
ee Se I IIE NUE yo bios oo oN 6b ob Nw pd wi8 de 68 See awe 0.90 


the problem of the economical concentration of blende 
at Reocin. Until then, the ore had been mined only 
where it appeared as an outcropping of the calamine 
deposits. The success of the 60-ton plant led to the 
construction of a second plant, of 200 tons’ daily capac- 
ity, known as plant “1922,” for that was the year it was 
installed. This was described in Engineering and Min- 
ing Journal-Press of March 5, 1922. At that time the 
statement was made that: “It is not thought that plant 
‘1922’ will use selective flotation, inasmuch as that proc- 
ess is, as yet, incompletely developed.” Tables were used 
to recover the galena, and flotation was applied to the 
blende in the table tailing. However, experimental work, 
both in the laboratory and in a small 40-ton plant built 
for the purpose, in time solved the problem, after many 
tribulations. More ore was also discovered, so that, in 
August, 1927, it was decided to build a plant of 600 tons’ 
daily capacity in which selective flotation would be em- 


?This article was published in Estadistica Miners in the October, 
1928, issue. We publish it in translation. The translation has 
been corrected by Sr. Barcena, author of the article. 
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ployed. This latest plant, known as “1927,” will be 
described herewith.’ 

Reference to the accompanying table will quickly show 
the improvement made in the results, comparing those 
now secured in plant “1927” with those obtained in plant 


Engineering and Mining Journal — Vol.127,No.16 





Exterior view of the concentrator and accessory buildings 


“1922” in the period between 1922 and 1927. 
plants are now following the same practice. 

The new plant, because of its unit construction, is 
considered a model of its kind for Europe, and even for 
America. It is built in two units, each of 300 tons’ daily 
capacity, and each main unit is divided into two sections, 
as shown in the accompanying flow sheet. The ore is 
received from the mine in a reinforced concrete bin, 
from which it is delivered through two 30x40-in. open- 
ings on to two apron feeders and thence on to conveyors 
set at an angle of 20 deg. These transport the ore to 
grizzlies, the oversize from which passes to crushers set 
to give about a 2-in. product, which joins the grizzly 
undersize and then passes over a vibrating screen. The 
screen oversize, plus 14 in., goes to one of four 10x15-in. 
crushers, which discharge into a bucket elevator and 
thence back, in closed circuit, over the vibrating screen. 

Screen undersize, practically all of 14 in. or smaller, 
is conveyed by first a horizontal belt conveyor, and sec- 


Both 


ond by a 20-deg. inclined conveyor, to the fine-ore bin. 
All conveyors are 20 in. wide except the two 28-in. con- 
veyors receiving the coarse ore from the mill bin. The 
installation includes four 30-hp. motors, one of 3 hp. 
driving the conveyor from the vibrating screens, and one 
of 8 hp. for the incline conveyor to the fine-ore bin. 

The ore is distributed in the concentrator bin from a 
horizontal belt. Six bin outlets are provided, each 15 in. 
wide, only two of which function at the same time, one 
for each main unit. Belt conveyors transport the ore to 
two Hardinge ball mills, 8 ft. x 36 in., working in closed 
circuit with two Dorr classifiers. The discharge is regu- 
lated by two pulp-density recorders, and two automatic 
samplers are also installed at this point. 

The pulp is then treated directly in two positive-flow 
Minerals Separation Sub-A machines, each with 20 cells 
and agitators 18 in. in diameter, producing a galena con- 
centrate. Tailing is pumped, by sand pumps, to blende 
flotation machines of the same type as those used for 


An interior view of the concentrator while in operation, 
showing the flotation machines and ball mills 
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the galena. The tables shown in the flow sheet do not 
do any useful work, but give an idea of any change in 
the operation of the flotation machines. 

Galena concentrate is first thickened in a 19-ft. Dorr 
tank and then dewatered in a 64x72-in. Oliver filter. 
The blende is thickened in two 35-ft. Dorr tanks, and 
dewatered in two 96x96-in. Olivers. Conveyors then 
distribute the concentrates to their respective storage 
bins, which discharge directly into railroad cars for trans- 
portation to the port. The blende tailing passes to settling 
ponds, from which clear water overflows to the river. 

Considerable success has resulted in the attempt to 
reclean the zinc concentrate, the assay being brought up 
to 60 per cent by so doing. Automatic samplers are 
installed at the Dorr tanks and also in the tailing launders. 








Crushing is ordinarily accomplished in eight or ten 
hours, which supplies the 24-hour requirements of the 
concentrator. Three men work in the crushing depart- 
ment, and six in the concentrator, which amounts to one 
operator on each of the two main units for the three 
shifts—or in other words, one man per 30 tons produced. 
Power necessary for the entire mill is 850 hp., and water 
consumption is about 400,000 gal. a day. The cost esti- 
mate for the mill proper was $400,000, but power trans- 
mission, transformer station, pipe lines, settling ponds, 
loaders, storage house for supplies, and other incidental 
expenses brought the total up to $500,000.: The plant 
was built in sixteen months, no one having a hand in its 
design or construction except the staff of La Real Com- 
pafiia Asturiana de Minas. 


Removing Vertical Pillars by Diamond Drill Methods 


(Continued from page 635) 


served to hold either a piece of hardwood for tamping 
the explosive, or any one of the various fishing tools 
used. The rods weighed 44 lb. when dry and 6 lb. when 
water-soaked. After a few sticks of dynamite were 
tamped in the first 180 ft. of up hole, it became evident 
that the speed of loading could be increased if some 
means could be devised to take the weight of the rods 
while connecting or disconnecting sections. Therefore, 
the apparatus shown in Figs. 8 and 9 was designed for 
this purpose, and it made the work much less tiresome. 
The legs were made of 1-in. pipe. The tamping rods 
passed through a 24-in. pipe fastened to the top plate and 
were gripped by a cam actuated by a long counter- 
weighted lever. This was sufficient to hold the rods 
securely. The rods were released by raising the lever 
arm; this was accomplished by means of a rope that 
passed from the arm and over a pulley down to a foot- 
operated treadle. The long up holes required a crew of 
three men to handle the rods. 

Loading of two sticks at a time proved to be slow 
work, so four were placed on end and wrapped with one 
and a half turns of paper. This combination was pushed 
to the top of the hole without trouble, but could not be 
tamped to the desired compactness. Next, four sticks 
were joined together by wooden pegs inserted in the 
ends. This arrangement gave no trouble and permit- 
ted the four sticks to be tamped into one foot of hole. 

Nearly all of the up holes had water flowing in them. 
This washed some explosive down the loading sticks and 
caused considerable “powder headache’ among the men. 
Explosive not only came in contact with the hands, but 
splashing water was apt to carry it to the face and neck. 
The time required to push a charge of dynamite to the 
top of a 180-ft. hole and remove the rods for the next 
charge was 124 min. The up trip required 9 min., and 
tamping and removing rods 35 min. As the hole de- 
creased in depth, the time shown in the next column was 
required for a round trip of the rods: 


Depth of Hole in Feet Time Required, Minutes 


180 123 
130 7 
100 5 
50 2 


The following table shows the progress made in load- 
ing three holes in which no particular obstacles were 
encountered. These, so far as I know, are the longest 
up holes ever loaded and blasted in underground mining: 


Length of Time Number of Sticks 
Hole Loaded Required, of Dynamite 
Distance Along Hole in Feet Hours oaded 
Hole No. | 
From 180 ft. to 161 ft. 29 5 73 
From 161 ft. to 129 ft. 32 8 136 
From 129 ft. to 97 ft. 32 8 144 
From 97 ft. to 21 ft. 76 8 382 
From 21 ft. to 19 ft. 19 1 76 
Hole No. 2 
From 173 ft. to 143 ft. 30 8 136 
From 143 ft. to 107 ft. 36 8 144 
From 107 ft. to 7 ft. 100 8 446 
Hole No. 3 
From 181 ft. to 163 ft. 18 8 72 
From 163 ft. to 120 ft. 43 8 194 
From 120 ft. to 80 ft. 40 8 150 
From 60ft.to 4 ft. 76 8 331 


The diamond-drill method was found to have the fol- 
lowing advantages over machine drilling: The factor of 
safety was much higher, since the danger from falling 
or sloughing rock could be practically eliminated in the 
single bench required for the diamond drill. In machine 
drilling each bench cut tended to weaken the pillar as 
well as to promote the tendency to slough between 
benches. Once a bench was cut for diamond drilling, 
there was no need for the men to work near the edge 
of the pillar, with the danger of slipping or falling over 
the edge. Cost per ton of rock broken was much lower. 
The time required to drill and blast was much less. 
Apparently, the amount of blasting necessary to reduce 
the size of rock to pass through the chutes is less for 
the pillars broken by the diamond-drill holes. Com- 
parative data are shown below. Acknowledgement is 
made of the hearty co-operation of Charles R. Horner, 
assistant superintendent, and Charles Minear, mine fore- 
man, in solving the difficulties that arose in the work. 


Actual Time Equivalent 
from Start Equivalent Pounds of 
Total Cost Total of Drilling Poundsof 40 Per Cent 
Length of Cost Until Pillar 40 Per Cent Dynamite 
Tons Number of Total Cost Explosives perTon Was Ready Dynamiteto Used per 
in of Holes of » and of Rock to Blast, Dynamite Ton of Rock 
Method Pillar Holes in Feet Drilling (a) Loading Broken Months Used Broken 
PEPE eee 7,475 1,205 12,144 $2,911.00 $1,439. 40 0.5819 8 9,250 1.237 
ee ae 40,178 17 2,208 8,815.0 2,052. 14 0.2704 3 9,810 0.244 
DONE GIT is 6.5 60's tosis who0,0 11,205 688 2,446.00 289.62 0.2441 1 3,375 0.301 


(a) Total cost of drilling includes the estimated cost of sharpening and wear of drill steel and the upkeep of machine drills as well as the cost of labor for drilling 
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COST-CUTTING INNOVATIONS 
ee 


Sand-Blast Apparatus 
Made From Scrap Material 


HE type of sand-blast apparatus 

used at the Pilares mine of the 
Moctezuma Copper Company is shown 
in the accompanying drawings. A. W. 
Sansburn, blacksmith shop foreman, de- 
signed and made it. Material for its 
construction was, for the most part, 
reclaimed from the scrap heap, thus 
costing less than otherwise. 


The receiving tank, A, shown in the 
drawing, is made of two 100-gal. oil 
drums welded at the ends. Thus it has 
a capacity of approximately 1 cu.yd. 
of sand. Above this tank is a water 
valve which is opened to wet the sand 
and reduce the dust nuisance at the 
place of work. By flooding the sand 
at quitting time and allowing it to drain 
overnight, the right amount of moisture 
is given to it. Very little dust is pro- 
duced and no mud collects on the sur- 
face of the object being cleaned, as 
would be the condition if too much 
moisture were present. 

At the bottom and center of the re- 
ceiving tank the sand is passed to the 
hopper by means of a series of short 
3-in. pipe connections, B, the principal 
parts of which are a 45-deg. elbow fol- 
lowed by one of 90-deg. The latter 
turns freely on the threads and permits 
or cuts off the flow of sand by merely 
being turned downward or upward. 


Below this outlet from the receiving 
tank is the bell hopper (see detail C), 
through which the sand flows to the 
first compression tank, D. This tank is 
allowed to fill above the bypass, E, and 
overflow into the second compression 
tank, F, until it appears that there is 
enough sand for the work. The flow 
of sand from the receiving tank is then 
cut off by turning the 90-deg. elbow 
upward, the bell is raised against the 
top opening by meays of a lever, and 
the compressed air turned on through 
a valve located in the top of the second 
compression tank. The purpose of this 
compression is to prevent “back pres- 
sure” through the tanks when the full 
head of air is turned into the nozzle 
underneath, which carries the sand from 
the tanks to the place of work. The 
bell is held firmly closed by the air 
pressure from below. 

A 3-in. cross-tee is welded between 
the two tanks at the bottom, giving free 
flow from both. The top of this cross- 
tee supports a stuffing box, which, in 
turn, supports a device for shaking the 
sand within the compression tanks if it 
hangs up and refuses to run through the 


cross-tee below. This shaker consists 
of two narrow iron arms cottered onto 
a vertical rod. The rod rises through 
the stuffing box and supports a handle. 
The arms pass through the openings of 
the cross-tee into the tanks, where they 
curve slightly upward. Play at the ends 
of the arms is about 6 in. 

From the compression tanks, and 
through the cross-tee, the sand falls into 
a 3-in. tee supporting a nozzle, G. This 
nozzle (see detail G) is made of ordi- 
nary l-in. pipe and is 7 in. long, drawn 
down to a half-inch orifice at one end 
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The work. of sand-blasting is con- 
fined within a small galvanized iron 
blast house, so-called, which is lined 
with old canvas, burlap, or sheet iron. 
The operator stands outside and plays 
the stream of sand through the open 
door against the object to be cleaned. 
Sand collects on the floor until the 
cleaning is finished, and then is shoveled 
into a box in the corner of the blast 
house. The box is open at the top and 
covered with hardware cloth, which 
keeps out chips or other foreign ma- 
terial which may accumulate in the blast 
house. The sand is not shoveled di- 
rectly into the box. A 2-mm. screen is 
rested on the box and the sand thrown 
against it, the fines falling outside while 
the oversize sand rolls into it. 

The sand then flows from the box 


Same principle used at H, using 2F tee, 
nozzle drawn to Zand avuxilliary 
Slower rernoved 
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Details of sand-blast apparatus used by Moctezsuma Copper Company 


A, Receiving tank. B, Pass from tank A to hopper C. C, Bell hopper. D, 

First drum to receive sand. EF, Pass to drum F. F, Second drum to receive 

sand. G, Nozzle to deliver sand to the work. H, Used sand is shoveled into 
box and blown from H to delivery point J. 


and merely threaded at the other. By 
means of reducer joints, the threaded 
end is connected to the air line from 
outside. As the air rushes through the 
half-inch orifice, the sand is picked up 
and carried through 14-in. Gunite hose 
to the place of work. Experience has 
shown that best results have been ob- 
tained when the point of the nozzle is 
set at 22-in. outside the end of the in- 
closing tee. A shorter distance than 
this allows the sand to run past the end 
of the nozzle, clogging the hose. 
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through a 1#-in. opening in the bottom 
and falls into a 24-in. tee. From this 
tee it is blown through a 3-in. riser pipe 
to the level of the receiving tank, where 
it is delivered for further use. The 
nozzle on this 24-in. tee is similar in 
construction to the nozzle under the 
compression tanks, except that it is 
drawn to a 3-in. orifice, the back pres- 
sure from which is not sufficient to 
hinder the free flow of sand from the 
shoveling box. 

Where sand containing much clay or 
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material which will cause it to pack is 
to be used, an auxiliary blower may be 
fitted into the side of the 3-in. tee under 
the compression tanks. This auxiliary 
blower is connected to the main air line 
and consists of 2-in. pipe. It opens over 
the nozzle at a point directly under the 
flow of sand from the compression tanks 
and points in the same direction as the 
nozzle. Sand used at Pilares is tailing 
sand from the mill at Nacozari and is 
not high in silica, but the efficiency of 
the apparatus with it is quite satis- 
factory. Sand between 5-mm. under- 
size and 2-mm. oversize is used. 


The body of an ordinary mine car can 
be completely freed from paint and other 
material in about fifteen minutes. Be- 
fore the construction of the sand-blast 
apparatus, it required four hours’ work 
by two men to scrape a car. Air con- 
sumption is approximately 130 cu.ft. per 
minute at 85-lb. pressure. Heavy ob- 
jects to be cleaned are mounted on an 
ordinary mine car truck which carries 
a simple turntable device. This truck 
may be taken into the mine or the shop 
for the purpose of receiving its load. 
By its use much handling of material is 
avoided. 





Power-Transmission Engineering 
as an Economy 


CONOMICAL installation and 

maintenance of power-transmission 
equipment is not receiving the careful 
consideration that it should in the ma- 
jority of plants, writes W. W. Nichols 
in American Machinist. 

Unless managing officials show the 
head of the maintenance department that 
they are taking an interest in this ques- 
tion, matters will continue to run in the 
same old way. They must be willing to 
educate their man, and advise him as to 
the cost of operating his department. 
This will lead to discarding an ancient 
landmark of accounting, the “mainte- 
nance account” or “power, light, and 
heat account.” 


Unless costs are segregated and sepa- 
rate accounts are opened for such items 
as new installations of belting, belt 
maintenance and repair, lubrication, and 
repairs to transmission lines, how is it 
possible to check them when the cost 
sheets are made up at the end of the cost 
period and the maintenance items are in 
the past? 

Another neglected point is the in- 
ventory value of power-transmission 
equipment such as belting. Rarely can 
an accurate cost be obtained, or even an 
estimate. The footage and cost of all 
belting should be included in an inven- 
tory of every plant, and the cost of 
maintenance or replacement should be 
shown as a percentage of this cost. 


Virtually no attention is given to the 
question of friction loads. In walking 
through a plant one will see bent shafts, 
weaving hangers, untrue couplings, and 
belts that have been applied with ex- 
cessive tension. All of these conditions 
cause loss of power by excessive 
friction, and all of them can be elim- 
inated by proper maintenance. The 
correction measures are to realign and 
straighten the shafting, test the coup- 
lings for alignment and truth, and to 
replace with heavier or wider belts such 
as have required excessive tension, or 
increase their speed by the use of larger 
pulleys, maintaining the same ratios. 

A good way to test for power is to 
mount a 15- or 20-hp. motor upon the 
platform of a high-lift truck with a port- 
able recording wattmeter, and make 
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records of the current required to drive 
the motor, first without any load and 
then while driving the lineshaft with all 
belts to the machines thrown off. From 
the data on the diagrams obtained, the 
friction load per bearing upon the line 
can be determined. This information 
will be good for future use in checking 
up similar lines of shafting. By making 
tests such as this, instances have been 
found in which more than one-half of 
the rated power of the motor was re- 
quired to drive the unloaded shafting 
before corrections were made, and only 
12 per cent afterward. 

The durability of a fabric or a rubber 
belt depends largely upon the size of 
pulley on which it is used. When a 
heavy-weight fabric belt is used upon 
a pulley of too small diameter, the outer 
layer of the belt has a tendency to sepa- 
rate from the other plies. The follow- 
ing are the smallest pulley sizes on 
which the various thicknesses of either 
fabric or rubber belt can be used: 
Three-ply, 3 in.; four-ply, 4 in.; five- 
ply, 8 in.; six-ply, 12 in. 


In many cases, belts are insufficient 
for the load they are called upon to pull, 
and it is impossible to increase their 
width because of the construction of the 
machine. Such a condition can be reme- 
died by increasing the pulley diameters, 
maintaining the same ratio of driving 
pulley to driven pulley, or by increasing 
the weight of the belt. Care must be 
taken to ascertain that the small pulley 
is of sufficient size for the belt deter- 
mined upon. Another method of over- 
coming the difficulty is by the use of a 
compound belt; that is, by using a sec- 
ond belt placed over the original belt. 
When this method is used, the outer belt 
is put on at a higher tension than the 
inner one, so that the latter will sag 
and obtain a greater arc of contact. 


Rarely is an account kept of the loss 
of time that is the result of troubles 
with belts on machines. This should be 
done in every plant to enable the man- 
agement to determine if the size and 
type of belt used are correct for the 
work the belt has to perform. It ‘was 
found in one plant that a certain ma- 





chine was stopped almost every day 
because of belt trouble, and new belts 
were constantly being ordered for it. 
When this condition became known, 
after the compilation of records, an 
investigation showed that the motor 
pulley was too small to give sufficient 
arc of contact. The belts were being 
burned and motor bearings were wear- 
ing out rapidly because of the excessive 
tension. 


In many instances heavier belts are 
needed between lineshafts and counter- 
shafts. The practice of roping belts 
upon the pulleys, with the resulting high 
tension, causes excessive friction loads 
on all of the bearings and excessive 
wear to loose pulley and clutch bear- 
ings; this, in turn, results in high main- 
tenance costs. If a belting of heavier 
weight is substituted, the conditions will 
be rectified. In one instance in which 
this was done the maintenance cost of 
the countershaft alone was reduced 50 
per cent, with increased production from 
the machines. 

Reports should be made on the con- 
dition of pulleys and machinery, includ- 
ing those that are out of line, and on 
oily or sloppy conditions and any other 
factors affecting the efficiency of opera- 
tion. Belts having excessive tension 
should be reported. 


Records should be made in connec- 
tion with daily inspection of test belts, 
including wattmeter readings under run- 
ning and starting conditions. Records 
should also be made of the amount of 
metal being removed per minute by ma- 
chines that are operated by test belts; 
also specifications of the materials, and 
observations as to the condition and 
grinding of the tools. Time and cost of 
maintenance should be recorded; and 
also any changes in belt length. 

All forms used for records and re- 
ports should be standardized. Records 
should be kept of all belts and pulleys 
in service, including their speed. 

Foremen should report to the main- 
tenance department any improper con- 
ditions existing in their own depart- 
ments, such as belts rubbing on guards; 
shifter forks set too close or badly worn 
by belts; belts on cone pulleys that have 
a tendency to climb, and all belts tend- 
ing to run off the pulley; splashing of 
oil or cutting compounds upon belts; 
conditions where guards are needed to 
prevent injury to operators in case of 
belt breakage; and any condition where 
belts need to be run so tight that a rope 
is necessary to put them on the pulleys. 


Qe 


Babbitting Tips 


_Power points out that lead-base bab- 
bitts cost much less per pound but weigh 
40 per cent more than tin-base babbitts ; 
that bronze shells should be tinned 
and preheated; that mandrels and iron 
shells should be preheated to the melt- 
ing point of the alloy; and that babbitt 
temperatures should be checked care- 
fully before the metal is poured. 
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COMMENT AND CRITICISM 


\\ecacueicit ie apcnetite eas eicladaaaaidmacacalaal 


The Man at the Face, 
And Ore Genesis 


To the Editor of “E.@M.J.”: 


A discussion of the entire article 
“Ore Genesis and Oreshoots,” by Mr. 
Carlton D. Hulin, in E.G@M.J. of 
Feb. 23, would require more space than 
is probably available. I wish, therefore, 
to refer to one section of the article that 
interests “the man at the face.” 

Quoting from page 318, column 2: 
“There would appear to be no way of 
predicting, in advance of actual explora- 
tion, whether a structurally favorable 
position in the vein had or had not been 
affected by fault movements at the 
proper time (fortuitous) during the 
mineralization.” And in Fig. 7 he 
illustrates two “fault” relations, normal 
and reverse, in connection with which 
he says: “Variation in dip of a vein 
produces structures which may favor- 
ably affect oreshoot localization. The 
mechanics of this control are similar to 
those of variation in vein strike. Two 
cases must be recognized. Where the 
vein fissure has undergone normal dis- 
placement, the steep portions are 
the more favorable (Fig. 7A) ; whereas 
if the displacements have been of a re- 
verse nature the flatter portions of 
the vein will be the more favorable 
(Fig. 7B).” The italics are mine. 


The use of the words “normal” and 
“reverse” appears to me as rather un- 
fortunate when applied to structural de- 
formations in connection with previously 
highly distorted sediments, and with in- 
trusives. As applied to faulting of rela- 
tively horizontal strata their use is ex- 
planatory. Faults usually associated 
with deformations caused by intrusion 
of batholiths, dikes, or veins, or that 
are the result of subsequent subsidence 
following such intrusions, seldom pre- 
sent the criteria by which the relative 
displacement can be determined. We 
well may ask: Are they faults when 
associated with dikes and veins? Deduc- 
tions may be made from the mechanics 
of the injection, and this generally 
points to the so-called “reverse” fault 
as prevalent when applied to the rela- 
tive movement between the walls of the 
vein or dike. 

On page 317, column 2, Mr. Hulin 
says: “The true mode of origin of many 
veins has apparently been overlooked— 
namely, the repeated reopening of the 
vein fissure by fault movements acting 
contemporaneously with the mineraliza- 
tion, and the repeated filling of the small 
openings so produced.” The origin of 
ores of veins and deposits is, to me, 
axiomatic—namely, through the re-solu- 


tion of deep-seated magma to its several 
components and their invasion into the 
upper zones of the earth’s “crust.” The 
initial invasions are the mechanical 
causes of the pre-mineral displacements 
between walls of fractures (faults). 
Subsidence of the intrusive may increase 
or modify the movements along the frac- 
ture, or may “reverse” the direction of 
movement. Subsequently, as has been 
abundantly proved, further “differen- 
tiates” (‘satellites’), acid and basic 
dikes, and laccoliths, are forced from the 
underlying source, the disturbed magma, 
which find their way toward or to the 
surface. In sequence, follow the vein 
“solutions” (gas, vapor, and fluid, the 
latter tenuous or viscous—viscous per- 
haps to the extent of the preceding 
dikes). 


Injection by dikes may not affect the 
fractures induced by the initial mag- 
matic injection, but, because of a dif- 
ference in the direction of the applied 
forces, induces an entirely new set of 
fractures (faults). For the accommo- 
dation of these injections, it is evident 
that space must be made. Whence is 
this space to come? If the intruded 
formation is compressible, the injection 
may be accommodated by compression 
of the rocks; flowage may take place, as 
evidenced by the intense schisting par- 
allel with dikes and many veins, but a 
vielding of resistance must give way to 
flowage. These ultimate effects will be 
in the direction of “least resistance” 
—that is, they will be toward the 
surface of the earth. 

A vast fund of information on the 
structural features of veins could be ob- 
tained by an intensive study of the pre- 
mineral dikes in any mineralized district, 
and a study of the dikes themselves, if 
exposed, as in mining a vein, would be 
illuminating. Such study would tend to 
eliminate some of the strained theories 
on the formation of veins and ore 
deposits. 


Passing from the dikes to the veins 
which are consequent upon the dikes, 
what of the forces which are back of 
the injection of the mineralized (and 
metallized) gases, vapors, and tenuous 
or viscous fluids, sufficient to inject 
them well toward the surface zone 
against the resistance of the superim- 
posed strata? Again, with varying 
direction of application of the forces, it 
is unlikely that the fracturing induced 
would follow “pre-mineral” fracturing 
(faulting), necessarily; it might in- 
duce its own fracturing for the accom- 
modation of the injections following the 
lines of least resistance, so long as the 
forces behind the invasion were opera- 
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tive. Is it any more essential with the 
invasion of mineralized and metallized 
solutions, vapors, and gases to postu- 
late an “open fissure” than with the in- 
trusion of a dike? The invasion may, 
incidentally, take advantage of a pre- 
mineral fracture and, penetrating it, 
result in the deposition of its ore therein. 


The form of a fracture is subject to 
the physical character of the rocks frac- 
tured; its course may be diverted 
because of the variation in the phys- 
ical nature of successive strata passed 
through. Just as in dikes, relief is af- 
forded for the injected matter by the 
compression, or movement on one side 
of the fracture of the inclosing rocks, in 
the direction of least resistance, by 
flowage away from the progressing in- 
jection, with ultimate more distant re- 
lief by movement of the formation 
toward the surface—toward the least 
imposed resistance. 

Fig. 7, the “reverse fault,” as illus- 
trated by Mr. Hulin, presents the most 
natural relief, that is, by movement of 
the hanging wall of the fracture to give 
space for the invading vein matter under 
the influence of the pressure behind it. 
This upper wall presents less resistance 
to the forces in effect and, as shown in 
the illustration, the natural sinuosities 
of the fracture provide by movement— 
hollow opposed to hollow (“favorable 
position” )—the space for the accom- 
modation of the vein and its metallic 
contents. As the fracture yields, the 
pressure subsides and deposition begins. 
Even during the progress of the injec- 
tion, crystallization is taking place. 
This is fractional in that the high- 
temperature minerals begin to crystal- 
lize out of the invading composite; the 
gases dissipate or combine, and, with the 
impoverished solution (“vein liquors”), 
are disseminated into such of the rocks 
as have been crushed and disintegrated 
by the intense pressure and flowage 
exerted by the invading “wedge” of 
vein matter. 

The longitudinal arrangement of ore- 
shoots, as shown in Fig. 6, can be ac- 
counted for in the same manner. The 
cause lies in the direction of motion be- 
tween the walls of the fracture, which, 
varying between the extremes from a 
vertical direction to a horizontal move- 
ment, fixes the “favorable position” for 
the consolidation of the injected vein 
matter. 


“Intermineralization brecciation,” or 
“faulting,” assumed as essential in a 
pre-existing, barren vein, appears to 
have been introduced into the theory in 
order to lay the foundation for the view 
of a “structurally favorable” locus for 
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au oreshoot, and the “shoots of occur- 
rence.” We need not postulate a steady 
progress in a dike invasion, nor for the 
injection of vein matter (gas, vapor, or 
fluid) into the upper horizons. Either 
must meet stronger resistance in its 
progress; static periods in which little 
or no progress is made will occur in 
which the opposed resistance balances 
the forces behind the invasion. The 
progress may cover an extended period. 
During such period, incipient crystal- 
lization (freezing) or even consolida- 
tion is in process, and, with yielding of 
the resistance long opposed to the 
progress of the invasion, and followed 
by a surge and renewed flow of the 
invasion, some of the material so de- 
posited will inevitably be “brecciated.” 
This is cemented together by the on- 


coming mineralization, crystallized out 
of the “‘soiution,” and deposited under the 
changed temperature-pressure conditions. 
I have taken this feature of Mr. 
Hulin’s theory for discussion as it most 
affects the isolated mining engineer and 
prospector. As presented, it impresses 
me as introducing involved deductions, 
admittedly not supported by “detailed 
evidence” in the discussion preceding it, 
and assumptions which are dishearten- 
ing to the young engineer-geologist 
who would accept Nature for her 
acknowledged simplicity, and who would 
admit, in discussing “veins,” what is 
generaliy conceded with relation to 
dikes. LEVERETT S. ROPEs, 
Consulting Mining Engineer 


and Geologist. 
Helena, Mont. 





Thoughtful and Humorous Comment on 
Defining Borderland Material 
Between Ore and Waste 


To the Editor of “E.& M.J.: 


You have presented several discourses 
on the subject of providing a name for 
that part of a mineral deposit which 
is not what we wish it were. From the 
standpoint of pure science, the term 
“ore” is not needed. It comes into use 
only when somebody sees a_ possible 
financial gain in the offing. “Ore” and 
“profit” are two terms, or ideas, that 
spring into existence simultaneously. 
Granting that good practices are used, 
we may say: No profit, no ore. 

Ore is rock which can be mined and 
converted by special treatment into a 
necessary substance at a profit. Thus 
one deals either with ore or something 
that is not ore. In that sense your 
so-called “borderland material” is not 
ore, and in giving it a new name it 
might seem desirable not to use the 
word ore in any hyphenated term. How- 
ever, long usage has linked the word 
ore with that class of material to an 
extent which makes it quite impossible 
to change. In the Lake Superior region, 
for example, we use the terms “lean 
ore” and “possible wash-ore,” the for- 
mer distinguished from direct shipping 
ore and being governed by an almost 
definite percentage of iron content, 
whereas the latter is distinguished from 
typical wash-ore by well recognized 
physical properties. It is a matter of 
kind, and in either case the material 
constitutes your so-called border-line 
material, but no misunderstandings arise 
here because the word “ore” is used in 
connection with these materials or terms. 

Inasmuch as it is nearly ore, and 
profit being the main consideration, the 
term ““near-ore” certainly describes it 
correctly if a new term should be 
adopted. It is applicable in all districts 
regardless of local conditions or prac- 
tices. On the first premise stated, one 
should call it “not-ore”—because that’s 
what it is. Cart ZAPFFE. 
Brainerd, Minn. 
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To the Editor of “E.&M.J.’: 


I have to confess that I have never 
felt particularly the lack of a term to 
define borderland material between ore 
and waste. I have yet to find the case 
in which the term “low-grade ore” falls 
short of meeting the requirements. I do 
not see anything to be gained by invent- 
ing new words for this material, which 
changes its character like the chameleon. 
It is ore one year and low-grade the 
next. Of course, we are always glad 


when the rise in prices brings it back 
into the class of ore. 


W. SpeNceR HuTcHINSON. 
Cambridge, Mass. 





[That this 
under 


material does 
economic pressure, 


change, 
from one 
classification to the other makes obvious 


the need for a distinctive nomen- 
clature. So far as its economic sig- 
nificance is concerned, it may be argued 
that under one set of conditions the 
material is ore—albeit of low-grade— 
whereas under other conditions it is not 
ore—even extremely low-grade ore—if 
we are to continue to accept the so-called 
mining engineer’s definition of “ore.”— 
EpITor. } 


To the Editor of “E.&M.J.”: 

Replying to your request in E.&M.J, 
for definitions for the borderland ma- 
terial between ore and waste, I submit 
the following, which I think will settle 
all questions concerning it. Why not 
use “altore” (alter), which means to 
change or vary; or “priore” (prior), 
which means before, as this was prob- 
ably made before the ore; or you could 
use “before,” because it could be ore, 
but it ain’t. But, laying all jokes aside, 
unless you consider this a joke also, I 
have written for your approval a poem, 
which I think will settle all the argu- 
ments pertaining to this subject. 

As you know, the coal miner calls the 
impurities between the coal and the 
rock, “bone,” which he has corrupted to 
“boney,” so I am suggesting that you 
call the borderland material, “boloney.” 


Hiram SMITH. 
Wilkes-Barre, Pa. 


[Our only objection to Mr. Smith’s 
effort is based on Webster’s definition 
of a poem, which he says is “a metrical 
composition.” “Boloney” strikes us as 
obsolete, as, with the brown derby, it 


entered the realm of desuetude on Nov. 
6 last—Ep1Tor. ] 


WHAT’S IN A NAME? 


To be, or not to be, that is the ore; 

In trying to define, we'll try once more. 

It’s the borderland between the best and worst 
And in mining, it makes the best man curse. 


We must take it as it comes, the good and bad; 
We accept it with a feeling, not so glad. 
When we get it we don’t want it, so they say; 
And so out to the dump it goes its way. 


We discard it with a feeling of disgust 

As useless as machinery choked with rust; 
Like chaff from wheat, we separate the grain 
It is this “ore,” that make us lose our gain. 


There are names for everything that we recall, 

But a name for this we cannot find at all. 

We have thought about some names both day and night, 
But the names that we recall would not be nice to write. 


So, ore that is not ore, that is the kind 

That makes us mining poets lose our mind 
To think of words that we thought would fit 
But we are stuck, so, we will borrow it. 


If the coal miner calls it “boney” 

Let the metal miner name it “boloney.” 

So there you are, that keeps us from suspense 
The word, “boloney,” settles all the arguments. 
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Controlled Flow Through Large Opening 
Possible With New Chain Feeder 





A chain feeder feeding large quarry 
stone to a belt conveyor 


N DESIGNING CHUTES, either 

those of the open dump type or those 
intended to draw from storage bins, the 
designer is confronted with the problem 
of the size of opening to be allowed. An 
opening large enough to permit the free 
flow of ore or other material without 
choking is desired, but it must not be 
so large as to permit a sudden rush of 
material that will either overwhelm or 
damage the equipment to which the 
chute delivers. This same problem pre- 
sents itself in the design of stope chutes 
underground, where rapid loading of 
cars, without choking of the chute and 


without risk to the chute loader, is the 
objective sought. 

In each of these cases, the objective 
could be attained if a chute or gate 
opening of generous dimensions were 
used to permit the free flow of feed, sup- 
plemented by some device that would 
check and control the material so that 
it would flow continuously at a uniform 
controllable rate. 

The sketches A, B. C and D in Fig. 1 
illustrate the difficulties experienced in 
seeking to get a steady and constant flow 
of material of mixed sizes from a stor- 
age-bin opening. Sketches E, F, G and 
H in the same illustration show the dif- 
ficulties experienced at open dump 
chutes. In A is seen a bin gate which 
has been lowered sufficiently to prevent 
too rapid a flow of material, with the 
result that the opening has been blocked. 
In B, the gate has been raised enough to 
avoid blocking, with the result that the 
material rushes out uncontrolled. Sketch 
C shows how, with the gate wide open, 
all flow has been stopped, simply by the 
weight of an apron of chains. In D the 
material is seen flowing out under easy 
and perfect control at the same speed 
as the chain apron, which has been 
made endless; stopping the apron will 
stop the flow. In the sketches E and F, 
illustrating the flow of material in open 
dump chutes, the reader will see that 
the flow has stopped at E because the 
chute has been made flat enough to 
prevent too rapid a flow, whereas in F 
the material is flowing without control 
because the chute has been made steep 
enough to avoid stoppage. In G, the use 


This chain feeder is supplying a 30x16-in. crusher 
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of a chain apron to curb and stop the 
most violent rush of dumped material 
is demonstrated; and H shows the mate- 
rial traveling steadily at any desired 
rate of flow. 

The objective mentioned at the outset 
seems to have been attained by a chain 
type of feeder developed in Great Britain 
in 1927, since when it has been adopted 
in a large number of plants in that coun- 





Fig. 1—Sketches illustrating the be- 
havior and control of flow of mate- 
rials through bin openings (“A,” “B,” 
“C,” and “D”) and through open 
dump chutes (“as shown in “E,’“ F,” 


"Gs and “T¥") 


try and elsewhere abroad. Among the 
operators who are using it are several 
mining companies, as well as quarries 
and stone crushing and cement plants. 
These include the Lagares Tin Mines, 
Ltd., in Portugal; the Jantar Tin Mines, 
Ltd., in Cornwall; the Robinson Deep 
Gold Mines and the New Consolidated 
Goldfields, Ltd., of South Africa; and 
the Luossavaara-Kirunavaara Company, 
the last-named company being in 
Sweden. 

This new chain feeder, which is 
known as the Ross feeder, is controlled 
and manufactured abroad by Ross 
Patents, Ltd., 2, Victoria St., London, 
England. A company, known as the 
Ross Screen & Feeder Company, 247 
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Park Ave., New York, has recently been 
organized to handle it in the United 
States. 

The Ross feeder makes it possible to 
use a large chute opening and at the 
same time control the flow of feed. It 
consists of a curtain of heavy, endless 
steel chains, driven by an overhead 
tumbler and suspended in front of the 
chute opening so as to lie on the mate- 
rial (to an extent varying with the 
slope of the discharge apron) and to 
travel with it. The chain curtain is 
sufficiently heavy to curb the most 
violent rush of material, the size of 
chain used depending on the size of the 
largest lumps to be handled. The chain 
curtain has sufficient grip (like that of 
a powerful friction clutch) on the 
uneven surface of the stream of ore to 
insure a quiet, steady flow if the proper 
size of chain has been selected. Wil- 
liam Ross, the inventor, now in the 
United States, says that it was first 
noted that heavy chains suspended in a 


chute would suffice to stop the flow of 
material from the opening. After this, 
it was but a step to convert these chains 
into a feeding device by making them 
endless and causing them to rotate by 
means of the aforesaid tumbler, from 
which they are suspended, the speed 
controlling the rate of feed. 

Granular material of any size, from 
primary steam-shovel broken stone to 
coal slack, can be handled readily by 
this new chain feeder, the manufacturers 
assert. As already applied, it is being 
used to feed rock to 72x48-in. jaw 
crushers, and also to feed tar macadam, 
as well as coal. It is made in widths 
as great as 10 ft. for feeding wagons and 
as small as 6 in. for feeding ball mills. 
It will feed crushed material from stor- 
age with an accuracy of 2 per cent as 
to tonnage flow, and has a wide range 
of adjustment for desired tonnage 
changes. More than this, steam-shovel 
material can be fed to conveyors so 
quietly with it that the use of rubber 


Four chain feeders, ready for installation, for service with tube mills 
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belt has been found practicable for such 
large material. 

The proper dimensions of the open- 
ing, as well as the proper length, weight, 
and size of chain for any given applica- 
tion, have been worked out by the manu- 
facturers, full particulars being given 
in a bulletin that is amply illustrated. 

In Fig. 2 is shown the application of 
the chain feeder principle in various 
modifications developed by the manu- 
facturer. The detail at A shows the 
so-called chain-feeder screen, which ex- 
plains itself. For the screen, ordinarily 
grizzly bars may be substituted. In the 
illustration D shows a similar combina- 
tion of screening and feeding, applicable 
to flat chutes; and C shows material 
being fed without screening, in flat 
chutes. In E is shown the use of a 
chain feeder in a pivoted chute, which 
may be used for loading wagons. In F 
is illustrated a single-stage curtain- 
screen, whereby very high screening 
efficiency is said to be obtained, as well 
as perfect control of flow of feed. With 
the adjustable chain feeder, shown in B, 
which makes use of flights of angle 
iron attached to the chains, precise con- 
trol of tonnage flow can be obtained. A 
test made by three inspectors with stop 
watches showed that the greatest minute- 
to-minute variation was less than one- 
half of 1 per cent. With this feeder, 
any required tonnage from 15 to 150 
tons per hour can be obtained. 

Working models of the Ross chain 
feeder, showing its major applications, 
will be exhibited at the Chemical In- 
dustries Exposition, to be held in New 
York on May 6-11. 





INDUSTRIAL NOTES 


A new agreement providing for tech- 
nical services has been consummated be- 
tween the Soviet government and Freyn 
Engineering Company, of Chicago. By 
the terms of this agreement the Freyn 
Engineering Company will send to 
Leningrad a group of engineers and 
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specialists who will co-operate with 
Gipromez, the state institute for project- 
ing new metal works, at Leningrad, in 
the planning, designing and construc- 
tion of new iron and steel plants, as well 
as in the reconstruction and modern- 
ization of existing metallurgical plants. 


. C. Lincoln, formerly president of 
the Lincoln Electric Company, Cleve- 
land, has been elevated to the position 
of chairman of the board of directors. 
J. F. Lincoln, formerly vice-president, 
has been promoted to the presidency. 


Announcement is made that the Well- 
man-Seaver-Morgan Company, of Cleve- 
land, has appointed Lawrence N. B. 
Bullock, Edificio Oliver, 16 De Sep- 
tiembre No. 5, Mexico, D. F., as its 
sole representative in Mexico for the 
sale of its line of mining machinery and 
other equipment. 


H. H. Wood, formerly chief engineer 
of the Laclede Steel Company, of St. 
Louis, has joined the industrial depart- 
ment of the Timken Roller Bearing 
Company, Canton, Ohio. Mr. Wood 
will specialize in the application of 
Timken bearings to steel mill equipment 
of various sorts. For the present his 
headquarters will be in Canton. 


Jackson Brown, Jr., 701 Kittridge 
Building, Denver, Colo., will represent 
the Roller-Smith Company in Colorado, 
Utah, Wyoming, and northern New 
Mexico; and the Manila Machinery & 
Supply Company, Inc., Manila, Philip- 
pine Islands, will represent the Roller- 
Smith Company in the Philippine 
Islands, according to a recent announce- 
ment of the company. 





BULLETINS 


FLoratron—The Ruth Company, Ven- 
ver, Colo.—Bulletin on Ruth reagent feed- 
ers. Fifteen pages. 


Tuse Couprincs—The Parker Appli- 
ance Company, Cleveland, Ohio. Power 
plant bulletin. Eighteen pages. 


CARPENTER SHOP—Van Dorn Coupler 
Company, Chicago, Ill. Folder. Simplic- 
ity woodworker. Four pages. 


Exp.osives—E. I. du Pont de Nemours 
& Company, Wilmington, Del. A new 
explosives service bulletin, fifth edition. 
Four pages. 


Power TRANSMISSION — Ferry-Hanly 
Advertising Company, 6 North Michigan 
Ave., Chicago, Ill. Catalog No. 42, Jones 
Blue Book. Five hundred pages. 


Mine Sarety—Mine Safety Appliance 
Company, Braddock Ave. and Thomas 
Boulevard, Pittsburgh, Pa. Bulletin No. 
80, the H-H Inhalator. Four pages. 


PuLverizeEp Fuet—Combustion Engi- 
neering Corporation, International Combus- 
tion Building, 200 Madison Ave., New 
York City. A reprint, “Pulverized Coal 
for Metallurgical Work.” Four pages. 


Core Drittrnc—Sullivan Machinery 
Company, 122 South Michigan Ave., 
Chicago, Ill., Catalog No. 85-B, diamond- 
drill equipment. Fifty-six pages. 

TRANSFORMERS—Wagner Electric Cor- 
poration, St. Louis, Mo. Bulletin No. 161, 
instructions for installation and operation 
ot power and distribution transformers. 

wenty pages. 


PATENTS 


Zinc PropucinG Process. No. 1,705,128. 
March 12, 1929. C. Matzel, assignor to the 
Firm Fried, Krupp Grusonwerk Aktienge- 
sellschaft, Magdeburg-Buckau, Germany. 


Zinciferous material is mixed with car- 
bon and subjected to retort distillation. 


Raw Material 





Om-SHALE Process. No. 1,704,956. 
March 12, 1929. M. J. Trumble, Los 
Angeles, Calif. 


GRATE FOR SINTERING Pans. No. 1,704,- 
027. March 5, 1929. T. M. Alexovits, 
assignor to J. E. Greenawalt, New York, 
N. ¥. 

Design for a grate. 

GRATE FOR METALLURGICAL APPARATUS. 
No. 1,704,681. March 5, 1929. J. E. Green- 
awalt, New York, N. Y. 

Design for a grate. 


MINERAL WASHING PLant. No. 1,704,- 
185. March 5, 1929. Antoine France, 
Liége, Belgium. 

A launder process in which minerals are 
classified according to specific gravity. 


DryInc or DISTILLATION APPARATUS. 
No. 1,704,796. March 12, 1929. L. Honig- 
mann, Bichlerhof, Germany. 


An apparatus of the drum type for the 
continuous drying or distillation of fine 
granular material. 


Dry CONCENTRATOR TABLE. No. 
1,705,342. March 12, 1929. H. M. Sut- 
ton, W. L. Steele, and E. G. Steele, Dal- 
las, Tex. 


Design for a pneumatic table equipped 
with a feeding device. 


Gotp SEPARATING APPARATUS. No. 
1,704,746. March 12, 1929. G. Kettle, 
Denver, Colo. 


Apparatus comprises a box the bottom 
of which is covered with rough bark. By 
agitating in the box a pulp consisting of 
gold-bearing sand and water the gold is 
separated from the pulp. 


E.ectric BLastinc Cap. ‘ No. 1,704,222. 
March 5, 1929. A. G. Schuricht and J. D. 
McNutt, assignors to Western Cartridge 
Company, East Alton, Ill. 


An electrically ignited blasting cap con- 
taining an explosive charge and a priming 
or igniting charge, the latter being com- 
posed of grains coated with a deterrent. 


VIBRATING SCREEN. No. 1,705,619. 
March 19, 1929. M. A. Kendall, assignor 
to Stephens-Adamson Manufacturing Com- 
pany, Aurora, III. 


A design for a vibrating screen. 
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FLoTaTION PRocEss. No. 1,706,281. 
March 19, 1929. F. E. Elmore, Boxmoor, 
England. 


A vacuum process of separating materials 
by flotation, and in which the pulp is caused 
to ascend under a reduced pressure. 


GEOPHYSICAL ProspecTinG. No. 1,706,- 
066. March 19, 1929. J. C. Karcher, as- 
signor to Geophysical Research Corpora- 
tion, New York, N. Y. 

A system of locating subsurface forma- 
tions by means of radio frequency waves. 


Drittinc MECHANISM. No. 1,704,053. 
March 5, 1929. E. E. Miller, assignor to 
Sullivan Machinery Company, Chicago, II]. 

A swivel connection containing a channel 
through which a cleansing fluid may be 
supplied to portions of a rock drill. 


DISINTEGRATED ALUMINA. No. 1,704,599. 
March 5, 1929. C. von Girsewald, H. Sie- 
gens, and M. Marschner, assignors to Metall- 
gesellschaft Aktiengesellschaft, Frankfort- 
on-the-Main, Germany. 

A process for producing alumina in small 
crystalline particles for use in electrolysis. 


Dust - CoLLecTING SYSTEM. No. 
1,705,449. March 12, 1929. H. Howard, 
assignor to The Grasselli Chemical Com- 
pany, Cleveland, Ohio. 

A dust and fume collecting device for 
metallurgical furnaces. 


Biastinc Cartripce. No. 1,705,248. 
March 12, 1929. H. S. Hart, Chicago, Il. 
In this cartridge a charge of non-gascous 
carbon dioxide is used. Explosive force is 
generated by changing the charge to a gas. 
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SMELTING OF TUNGSTEN Ores. No. 1,- 
705,655. March 19, 1929. F. M. Becket 
and W. C. Read, assignor to Electro Metal- 
lurgical Company, a corporation of West 
Virginia. 

Tin-bearing tungsten ores are mixed with 
a chlorine compound and then heated by 
an exothermic reaction between the ore and 
silicon to a temperature suitable for the 
formation and volatilization of tin chloride. 


CrusHING Macuine. No. 1,704,823. 
March 12, 1929. J. J. Denny, Schumacher, 
Ontario, Canada. 


Crushing is effected by two opposing 
endless crusher belts consisting of steel 
plates that are suspended and moved by in- 
dividual sprockets at each end. 
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Book Reviews 
ET 


Principles and Mathematics of Discounting 
to Present Worth 


PRINCIPLES OF VALUATION. By John 
Alden Grimes and William Horace 
Craigue. Prentice-Hall, Inc., New 
York. Pp. 274. Price, postpaid, $10. 


N EXHAUSTIVE discussion of the 
principles and mathematics of dis- 
count to present worth features this 
useful work. It omits all consideration 
of the various steps in estimating future 
income, and deals solely with the sub- 
sequent treatment of the estimate, to 
determine worth at date of appraisal. 
That an entire book can be devoted to 
a branch of valuation, frequently pre- 
sented in little more than a set of tables, 
is good testimony to the thoroughness 
with which the subject has been treated. 
The authors are familiar to the min- 
ing industry by their work in the 
Treasury Department, which has long 
given special attention to the question 
of discount, as a vital step in establish- 
ing factors of depletion for mine taxa- 
tion. Although their discussion is by 
no means limited to mining income, or 
even to income from wasting assets in 
general, yet it has especial interest for 
mine valuation, because it deals chiefly 
with fluctuating and terminable income, 
and with the element of risk. The book 
quite properly claims that its treatment 
is general, and may be applied as well 
to perpetual income as to terminable, in 
those cases for which such application 
is recommended; but as a practical 
matter any use of the discount formulas 
for perpetual income becomes a special 
case. In their general form, these for- 
mulas deal with each year’s income as 
a distinct quantity, differing from the 
income for every other year. In prac- 
tice, however, no one may hope to esti- 
mate a separate income for every year 
of a perpetual life. Thus the general 
formulations are useful chiefly in 
valuing wasting assets of terminable 
life, even though that life may stretch 
to several generations. 

A detailed mathematical discussion 
of six types of discount formula, each 
with its distinct premises, comprises the 
central structure of the book. The 
first, or Compound Interest Deferment 
type, regards each year’s income as 
the repayment of a separate investment 
value, with interest compounded an- 
nually from date of investment at the 
earning rate proper to the enterprise. 
The sum of these individual investment 
values is the present worth of the enter- 
prise. Second, consideration is given 
to the Compound Interest Actuarial 
type, which regards each year’s income 
as comprising a partial return of in- 
vestment, plus interest on invested 
capital outstanding at the beginning of 
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the year. The present worth of the 
enterprise is the initial value that 
satisfies this premise for the yearly in- 
comes to be evaluated. The remaining 
types are based on the sinking-fund 
device. Of these, the third type assumes 
a rate of interest on the compounding 
fund, identical with the earning rate 
of the enterprise, and thus employs but 
a single rate. The fourth, with separate 
rates of interest for fund and enterprise, 
is the familiar Hoskold type, discussed 
here in conjunction with O’Donohue’s 
modification of certain of its premises. 
The fifth is the Morkill type, which 
assumes the payment, at a rate proper 
to the enterprise, of interest on invested 
capital outstanding at the beginning of 
each year; and defines outstanding 
capital as the difference between initial 
investment and the amount of a sinking 
fund similar to that of the Hoskold 
premise. Here again separate rates of 
interest are employed for the fund and 
the enterprise. 

The sixth and last type was developed 
by the authors. Its assumptions are 
those of the Morkill type, with the addi- 
tional premise that interest shall be 
paid, not only on capital outstanding 
in the enterprise, but also on capital rep- 
resented by the sinking fund. Thus 
each year the fund receives the residue 
of income, after two different interest 
payments have been deducted. Three 
rates of interest are employed: a 
“speculative” rate to be paid on capital 
outstanding in the enterprise, a “safe” 
rate earned by the fund, and an inter- 
mediate “semi-speculative” rate to be 
paid on funded capital. In the last 
casé, to justify a semi-speculative rather 
than a safe rate, the authors point out 
that the sinking fund may be diverted 
to uses other than the return of capital, 
without the investor’s consent; whence 
he is entitled to more than a safe rate. 

When this justification is pushed to 
its logical conclusion, it places the semi- 
speculative rate in a position at least 
debatable. If the sinking fund is used 
to return initial investment, the funded 
capital meanwhile should pay merely a 
safe rate of interest; if it is reinvested 
in the enterprise as active capital, it 
should pay the full speculative rate; and 
if it is invested in some other enter- 
prise, it should pay the speculative rate 
proper to its new employment. For dis- 
count purposes at date of valuation, a 
“semi-speculative” rate has some aspects 
of a factor of ignorance, because it is 
merely a theoretic average of several 
disconnected possibilities. There is 
good sense in limiting a valuation to one 
consistent line of financial policy, prac- 





tical in itself and (at valuation date) 
more likely than any other. If the 
evaluator gives quantitative expression 
to some expected change of policy, he 
should have the evidence for it at hand, 
Nevertheless, the employment of a semi- 
speculative rate has the merit of illus- 
trating expert care in the appraisal of 
risk; and for the minority investor it 
has uses which he may—or may not— 
appreciate. 

Later chapters of the book are devoted 
to the complications of valuing income 
subject to income tax, wherein the 
variables are interdependent; to a care- 
ful discussion of commercial interest 
rates; to valuation by discount for 
hazard; and, finally, to a summary of 
the entire work. There are numerous 
concrete applications of mathematical 
theory in the text, and voluminous ap- 
pendices, which include discount tables, 
most of them relating to the Hoskold 
formula. 

Aside from its thorough discussion 
of the principles, and aids to the 
practice of discount, the book illustrates 
with cumulative force the importance of 
those two great elements of value, time 
and risk. The importance of time is 
implicit- in any discussion of discount, 
but gains added emphasis here by the 
thoroughness with which the subject 
is treated. The element of risk receives 
special attention. In these respects, as 
well as in its more obviously useful fea- 
tures, the volume will give good service, 
not only to the specialist in taxation, but 
to the valuation engineer in his broadest 
field. Joun A. Cuurcn, Jr. 
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Mininc YEAR Book 1929. By Walter 
E. Skinner. Published by Walter E. 
Skinner, 15 Dowgate Hill, Cannon 
St., London E. C. 4, England. Price 
20s. net, 21s. 6d. post free abroad. 


HIS is the forty-third annual issue 

of Skinner’s well-known reference 
book. Particulars of 1,642 mining com- 
panies are presented. Data given in- 
clude the names of directors and other 
officials, the date of establishment, seat 
of operations, description of the prop- 
erty, with the purchase consideration, 
plant erected or in course of erection, 
present working results, ore reserves, 
details of capital, calls, dividends paid, 
and the financial position as disclosed 
by the latest accounts; and highest and 
lowest prices of the shares for the last 
three years; also latest prices. Lists are 
also given of the officials connected with 
the companies and comprise 3,956 direc- 
tors and 976 mining and consulting en- 
gineers, their addresses and the names 
of the companies with which they are 
connected. Other useful features of the 
book are the supplementary index of 
2,119 private or dormant concerns, or 
companies which have ceased to be of 
public or market interest; statistical 
tables, showing annual yields of the 
principal mining companies and gold 
outputs of the world’s mining districts: 
the highest and lowest prices of base 
metals for the past eight years, and 
a dictionary of mining terms. 
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Personal Notes 


———— 


Charles Janin, of San Francisco, is in 
New York en route to London on pro- 
fessional business. 


W. H. Shacht, general manager of 
Copper Range, has returned to Paines- 
dale, Mich., after a trip to New Orleans. 


F. W. Maclennan, general manager of 
the Miami Copper Company, at Miami, 
Ariz., has been elected president of the 
Southwestern Golf Association for 1929. 


M. B. Huston, vice-president in 
charge of operations for the Tonopah 
Mining Company, of Nevada, has been 
elected a director of Mineral Research 
Corporation. 


John D. Ryan, chairman of the board 
of directors of Anaconda Copper Min- 
ing, sailed from New York for Europe 
on the “Roma.” He will be abroad sev- 
eral weeks. 


A. W. Allen, editor of Engineering 
and Mining Journal, and H. W. Clarke, 
publishing director of Engineering and 
Mining Journal and Coal Age, have re- 
turned to New York after a business 
trip to Europe. 


Charles J. Stakel, superintendent of 
the North Lakes district mines for 
Cleveland Cliffs Iron, recently spoke on 
safety work to the students of the Michi- 
gan College of Mining and Technology 
at Houghton, Mich. 


E. M. Griffith, of Lewiston, Idaho, 
was elected president of a mining bu- 
reau which was formed at a recent meet- 
ing in Lewiston of the mining commit- 
tees of the chambers of commerce of 
Grangeville, Orofino, and Lewiston. 


John B. Platts, geologist and mining 
engineer, and Walter H. Hill, mining 
engineer, have formed a_ partnership 
with offices in Wallace and Boise, Idaho. 
Mr. Platts is in charge of operations at 
the Ajax mine, in the Coeur d’Alene 
district. 


James MacNaughton, president and 
general manager of Calumet & Hecla 
Consolidated Copper, at Calumet, Mich., 
attended. the annual meeting of the 
company in Boston, Mass., on April 11. 
Mr. MacNaughton will leave soon on a 
trip to Europe. 


M. L. Summers, recently with the 
Fairbanks Exploration Company and be- 
tore that dredge superintendent for Yuba 
Consolidated Gold Fields, is now plant 
engineer at Provo, Utah, for the Pacific 
States Cast-Iron Pipe Company, a sub- 
sidiary of the Columbia Steel Corpo- 
ration. 


Thayer Lindsley, president of Ven- 
tures, Ltd., and director and consulting 
geologist of Sherritt-Gordon Mines, and 
Ross H. McMaster, president of the 
Steel Company of Canada, have been 
elected directors of the Consolidated 
Mining & Smelting Company of Canada 
to replace the late Sir Vincent Meredith 
and J. K. L. Ross, the latter of whom 
resigned from the board. 


E. E. Whitely, assistant manager of 
the Calumet & Arizona Mining Com- 
pany, at Bisbee, Ariz., and J. E. Curry, 
manager of the Apache Powder Com- 


pany, at Curtis, Ariz., have been elected 
to the board of directors of the Bank 
of Bisbee. 


John Hays Hammond is chairman of 
the committee on arrangements for a 
dinner which will be given Katsuje 
Debuchl, the Japanese Ambassador to the 
United States, in Washington on April 
24 by the American committee of the 
World Engineering Congress. The din- 
ner will be held at the Carlton Hotel and 
will occur during the annual meeting 
of the National Academy of Sciences in 
Washington. 
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GOODALE 


E. W. Berry, formerly mechanical 
superintendent for the Benguet Consoli- 
dated Mining Company, at Baguio, 
Philippine Islands, is now superintendent 
of the operations of the North Star 
Silver-Lead Mines Company, at Max- 
ville, Mont. Mr. Berry was associated 
with Benguet Consolidated for two 
years, returning to the United States 
early this year by way of China, Japan 
and Canada. 


Imer Pett, general manager of Bing- 
ham Mines, has been elected governor 
of the Utah chapter of the American 
Mining Congress. G. W. Lambourne, 
president of Park Utah Consolidated; 
D. D. Muir, Jr., vice-president of U. S. 
Smelting Refining & Mining; and J. O. 
Elton, manager of International Smelt- 
ing, have been elected vice-governors of 
the Congress. A. G. Mackenzie is secre- 
tary and treasurer. 


W. A. Hutton, of Grants Pass, Ore., 
and Frank C. McColloch, of Baker, Ore., 
have been appointed by the Governor of 
the state as members of the state mining 
board, created by the 1929 Oregon 
Legislature. Mr. Hutton is a graduate 
of the Colorado School of Mines and 
has operated mines in Oregon since 
1902. Mr. McColloch was recommended 
by the Eastern Oregon Mining Asso- 
ciation, of Baker. 


A. W. Fahrenwald, now with the 
U. S. Bureau of Mines, at Moscow, 
Idaho, will leave Moscow about the 
middle of May to spend three or four 
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months at the Noranda concentrator, in 
the Rouyn district, Quebec. His work 
for Noranda Mines will be the solution 
of an interesting problem in the flotation 
of Rouyn ores, carrying lead, zinc, cop- 
per, and iron. On his return he will 
assume his new position at the Uni- 
versity of Idaho as professor of metal- 
lurgy in the school of mines. 





OBITUARY 


Perry Kalbaugh, a pioneer in the early 
days of the Leadville district, died on 
April 5 at the age of 74. 


J. W. Brice, secretary and director of 
the Sterling Salt Company, died sud- 
denly on April 8. He lived in New 
York City. 


W. G. Ross, president of the Asbestos 
Corporation, Ltd., died in the Medical 
Arts Hospital at Montreal on April 15. 
He was born in Montreal in 1863, and 
first became identified with the asbestos 
industry in 1912. 


Charles E. Carpenter, president of 
E. F. Houghton & Company, of Phila- 
delphia, died at Miami Beach, Fla., on 
April 6. Mr. Carpenter was widely 
known to the engineers of the country 
through his always interesting writing 
in his company’s magazine, The Houghton 
Line. 


F. Von Hille, mining engineer and 
geologist, died on April 6 at Port 
Arthur, Ont., at the age of 82. He was 
born in Germany and graduated from 
Heidelberg. He went to Canada in 
1887, and engaged in the practice of min- 
ing engineering at Port Arthur, devot- 
ing particular study to the iron ore de- 
posits in the district at the western ex- 
tremity of Lake Superior. 


James Allan MacDonald, vice-presi- 
dent of United Verde Copper, died in 
New York City on April 15. He was 
born in New York in 1845, and was a 
graduate of Columbia College in 1863. 
He received a B. S. degree from Yale 
University in 1866. Mr. MacDonald was 
associated with the late Senator William 
A. Clark in most of his mining enter- 
prises. He became president of United 
Verde in 1883, when it was first organ- 
ized. Five years later Senator Clark 
succeeded him as president, Mr. Mac- 
Donald being made vice-president, a 
position which he held for more than 
40 years. 


Charles Warren Goodale died at Bos- 
ton, on April 11, at the age of 74. Mr. 
Goodale was born in Honolulu, Hawaii, 
but he was educated in Boston and 
graduated there from the Massachusetts 
Institute of Technology with a degree 
in mining engineering in 1875. He held 
various positions in Colorado and Ari- 
zona, before first going to Butte in 1885 
as superintendent of Colorado Smelting 
& Mining. In 1898 he became affiliated 
with Boston & Montana Consolidated 
Copper as smelter superintendent at 
Great Falls. He continued with this 
company, eventually becoming manager, 
until the consolidation with Anaconda 
Copper. He was appointed chairman of 
the bureau of safety of the consolidated 
company, retaining that position until 
1920, when he retired. In 1921, he was 
awarded the annual medal of the Mining 
and Metallurgical Society of America. 
A more complete biography may be 
found in Engineering and Mining Journal 
of May 21, 1921. 
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NEWS OF THE WEEK 


nn 


Pend Oreille Will Build 2,000-Ton Mill 
and Electrolytic Zinc Plant 


Reeves-McDonald Will Be Included in New Company to Operate 
Mines and Metallurgical Plants, Near Metaline Falls, Wash.— 
Additional Financing Proposed to Stockholders 


Summary 


CTIVE DEVELOPMENT 
A work by the smaller Kirkland 
Lake producers is being continued. 
Sylvanite will sink a new shaft to 
extract ore from the extension of 
the Wright-Hargreaves north vein. 
Page 655. 

* * * 

A strike by railroad workers in 
Northern Rhodesia, declared late in 
February, failed to affect operations 
at the copper properties in the N’Dola 
district, as large quantities of supplies 
had been obtained in anticipation of 


such an occurrence. Page 654. 
(“a 
Combined Metals Reduction has 


increased mill capacity at its plant at 
Bauer, Utah, to 450 tons daily. The 
new section will treat oxidized silver- 
lead-zinc ores. Page 657. 

x * x 


Daggafontein Mines, adjoining the 
Springs mine, on the Witwatersrand, 
will sink a new shaft to 3,800 ft. 
Financing will be guaranteed by 
Anglo-American Corporation. Page 
658. 

nek 

Bunker Hill & Sullivan will in- 
crease capacity at its lead refinery, at 
Bradley, Idaho, to 120,000 tons of 
lead a year. Expiration of contract 
with American Smelting & Refining 
permits this move. Page 653. 

a 


Consolidated Mining & Smelting, 
Atlas Exploration, and Ventures, 
Ltd., have formed a new company to 
develop a lead property near Great 
Slave Lake, in the Northwest Terri- 
tory, Canada. Page 658. 


*x* *« * 


Sheldon Mining has acquired the 
Southwest Metals smelter at Hum- 
boldt, near Prescott, Ariz., and ex- 
pects to put it into operation by 
July.. Page 655. 


* *« * 


Four new ore showings have been 
opened up in the Eureka Lilly 
property, of Chief Consolidated, in 
the East Tintic district, near Eureka, 
Utah. Page 657. 
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Y FORMATION of a new com- 

pany, Pend Oreille Lead & Zinc, 
operating near Metaline Falls, Wash., 
proposes to raise sufficient funds to pro- 
ceed with the construction of a 2,000- 
ton concentrator and a Tainton-process 
electrolytic zinc plant to treat the ores 
from the present holdings of Reeves- 
McDonald Mines, as well as from its 
own properties. Lewis P. Larsen, pres- 
ident of the company, who has been in 
the East for the last two months con- 
ferring with various interests there, has 
called a general meeting of the company 
for April 30, when the plan for the 
reorganization of the company will be 
submitted for ratification. 

The present company has 1,000,000 
shares of common and 400,000 shares 
of 7 per cent preferred outstanding, each 
of $1 par. The preferred is to be retired 
for $475,000 cash, and a new company 
is to be formed with a capital of 3,000,- 
000 shares of no par value. Holders of 
old company stock are to receive in the 
new company share for share, and each 
share of old stock entitles its holder to 
subscribe for one share of new at $5, 
the right to expire on June 1, 1929. 
Eastern financiers have undertaken to 
buy those shares not taken by old stock- 
holders under this arrangement. The 
company will also acquire 1,200,000 
shares in Reeves-McDonald Mines in 
exchange for shares—number not stated 
—in the new company. From the result 
of this financing the company will erect 
in the State of Washington a 2,000-ton 
concentrator—the first 1,000-ton unit of 
which it expects to put into operation 
in September, 1930—and a Tainton- 
process electrolytic zinc plant. It also 
will erect a hydro-electric plant, unless 
purchased power is found more econom- 
ical, and will equip the Pend Oreille 
mine with the necessary surface plant, 
and transportation. 

Exhaustive sampling and metallurgi- 
cal tests of the ores of the two com- 
panies, mines indicates a probable yield 
of 7.5 per cent of zinc and 2.5 per cent 
of lead. The cost of mining and milling 
is placed at $2 per ton and the cost of 
treating the concentrate at $15 per ton 
of concentrate. Freight and marketing 
on a basis of 1,000 tons daily is esti- 
mated at $2,000 per day. From these 


figures Mr. Larsen estimates a gross 
annual profit of $3,106,000. The ores 
contain about 4 oz. of silver per ton, a 
little gold, and cadmium. 

The provisional directors of the new 
company are L. P. Larsen, president, 
and J. Jensen, secretary-treasurer of the 
Pend Oreille Lead & Zinc Company; 
Lieutenant Colonel H. H. Yuill, presi- 
dent of Reeves-McDonald Mines; U. C. 
Tainton, director of Evans-Wallower 
Zinc Company, Joplin, Mo.; W. A. 
Witherspoon, president of the Union 
Securities Company, Spokane ; and Dun- 
can McIntosh, president of Sally Mines, 
Beaverdell, B. C. Lieutenant Colonel 
Yuill will also indirectly represent the 
Victoria Syndicate, of London, which 
originally developed the Reeves-McDon- 
ald property. 


cneclliaiiins 


Amulet Will Build 300-Ton 
Mill at Its Rouyn Mine 


Major R. E. Popham, managing 
director of the Amulet mine, in the 
Rouyn district, Quebec, announces that 
the company has definitely decided to 
construct a 300-ton concentrator. The 
work will start as soon as the plans, 
now in preparation, have been com- 
pleted. Recent underground work, 
Major Popham stated, showed that 
previous estimates as to the value and 
tonnage of ore had been conservative. 
An extensive program of diamond drill- 
ing and surface work on unexplored sec- 
tions of the property has been prepared. 


~ fe 


Will Reopen Sylvanite Mine, 
Near Gold Hill, Ore. 


Reopening of the Sylvanite gold mine, 
near Gold Hill, Ore., will be under- 
taken immediately by C. C. Coulter and 
associates, of Puget Sound. The new 
owners obtained the property after the 
conclusion of litigation involving Ore- 
gon-Pittsburgh Mining, which obtained 
it in 1919. A new 700-ft. drift will be 
driven on the lowest level of the mine 
as the first step in development work. 

The property is equipped with a ten- 
stamp mill. Mine and mill equipment 
is driven by electricity. 
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Falconbridge Nickel Will 
Increase Working Force 


ITH part of the machinery and 

equipment for the first unit of its 
proposed new smelter on order, prepa- 
rations are now going ahead at Fal- 
conbridge Nickel, in the Sudbury dis- 
trict, at a rate which presages a general 
expansion of operations this spring. Six 
months ago, visitors to the property 
found little but uninviting sandy waste 
without the vestige of a rock outcrop, 
and only Thomas Edison’s test pit to 
suggest mining activity. Today, a dozen 
or more camp buildings have been con- 
structed, a three-compartment shaft is 
nearing its objective of 1,000 ft., and a 
site is cleared for the first unit of the 
smelter. At present, the camp has ac- 
commodations for about 50 men. Com- 
pletion of two new bunk houses, en- 
largement of the cook house, and erec- 
tion of a new warehouse will permit in- 
creasing the working force to 120 men 
in the near future. 

Sinking the shaft to 1,000 ft. is ex- 
pected to be completed within five or 
six weeks, if the present rate can be 
maintained, and then a deep drilling 
campaign will be started from this 
horizon. Development work on the 
orebody will be started at the 225 and 
350 levels, where crosscuts have already 
been driven across the deposit. Fal- 
conbridge work is being now carried 
on with a 900-cu.ft. electrically driven 
compressor. To provide more air for 
the enlarged operations a new 1,800- 
cu.ft. compressor and additional hoist- 
ing facilities will be installed. Arrange- 
ments will also be made with the Wah- 
napitae Power Company for a greater 
supply of electric energy. The first 
smelter unit will have one blast furnace 
with rotary converter, capacity 200 tons 
of ore per day. Official estimates, based 
on results of E. J. Longyear Company 
drilling, reveal anticipations of approxi- 
mately 5,770,000 tons of ore of an aver- 
age grade of about 3 per cent combined 
nickel and copper above a depth of 500 
ft. Assay results from one deep hole 
show an improvement over this average 
at a depth of about 900 ft. 
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Vipond Mill Capacity 
Now Up to 300 Tons 
Y A REARRANGEMENT of 


\¥ crushing equipment, and a few addi- 

tions, Vipond Consolidated Gold Mines, 
south of Hollinger Consolidated in the 
Porcupine district, Ontario, has in- 
creased its mill capacity to 300 tons 
daily. As a result, production in March 
established a new record—about $73,- 
000. Official figures for the three- 
month period ended Jan. 31, 1929, 
showed an output of $189,000 from 
23,641 tons of ore. Figures for the 
current quarter will show a substantial 
increase. 

Steady improvement in conditions at 
Vipond has been made since last Au- 
gust, when new ore was discovered at 
a depth of 800 ft., in what is known as 


No. 9 vein area, south of the shaft. 
This new ore has now been developed 
on five levels and has been proved to 
extend from the 400 level to a depth 
of at least 900 ft. An exploratory drift 
is being driven on the 200 level toward 
the Hollinger boundary, in the hope of 
picking up the extension of Hollinger’s 
No. 97 vein, which showed good ore 
close to the Vipond ground. Up until 
last Thursday, however, no ore had been 
encountered by the exploratory drift. 
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Calumet & Hecla Installing 
New Haulage Equipment 


O FACILITATE mining of ground 

long distances from shafts and to in- 
crease capacity at its mines in Michigan, 
Calumet & Hecla Consolidated will in- 
stall heavier electric haulage equipment 
in its conglomerate department and in 
Allouez and Ahmeek. This will make 
possible also mining lower-grade ore 
areas, which are profitable at the 
present price of copper. More powerful 
electric locomotives will be used, and 
eight-ton tram cars will replace five-ton 
cars. These will be installed in the 
north end of the conglomerate; in the 
91 level in the old part of the mine, 
which has been holed through between 
“A” and “C” shafts; and in No. 2 and 
3-4 shafts, Ahmeek. 

In the north end of the conglomerate, 
the haul from the slope shaft to the Red 
Jacket shaft is about 2,800 ft. and is in- 
creasing from month to month. In the 
No. 11 level north of No. 3 the drift is 
in over 2,000 ft. in good ground, and 
this opening can be driven fully a mile 
further if ore persists. Electric haulage 
also will be valuable in the extensive 
mining of Allouez ground which will be 
handled through Ahmeek No. 2 shaft. 


o, 
—P— 


Tintic Standard Leases New 
Ground in East Tintic 


INTIC STANDARD has secured 

a three-year lease on three claims 
of the Eureka Lilly property and one 
claim of the East Tintic Consolidated 
property, from Chief Consolidated Min- 
ing. The leased territory lies south of 
a line projected westward from the 
Provo claim of Tintic Standard, in the 
East Tintic district, Utah. Develop- 
ment will be undertaken through the 
1,000 and 1,300 levels of Tintic Stand- 
ard, where orebodies have been ex- 
ploited adjacent to the new ground. 

In its Eureka Standard property, 
Tintic Standard has developed a gold 
orebody in the Cambrian quartzite. 
This orebody has been proved for 450 
ft. on its strike, and extends from the 
1,000 level down to the 1,220 level. 
Average width above the 1,100 level is 
approximately 6 ft. Returns on the 
4.295 tons shipped from this orebody 
show an average content of 0.769 oz. of 
gold and 10.57 oz. of silver to the ton. 

A new Wellman-Seaver-Morgan elec- 
tric hoist is being installed at the 
Eureka Standard and the shaft will be 
deepened to the 1,500 level. 
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Bunker Hill Refinery Will 
Almost Double Capacity 


NLARGEMENTS that will almost 

double the capacity of the lead re- 
finery of Bunker Hill & Sullivan, at 
Bradley, Idaho, in the Coeur d’Alene 
district, and which will cost about $250,- 
000, will soon be undertaken, according 
to Frank M. Smith, smelter director of 
the company, and A. F. Beasley, smelter 
superintendent. 

This increase in capacity is made 
possible by the expiration on Feb. 1, 
1930, of a contract with American 
Smelting & Refining for the smelting 
and refining of half the Bunker Hill ore. 
At present the Bunker Hill refinery has 
a capacity of 70,000 tons of lead a year, 
and the additional equipment will bring 
this figure up to 120,000 tons. No addi- 
tions will probably be required at the 
smelter, as this plant has a capacity of 
450,000 tons of charge annually and the 
grade of material handled has been in- 
creased in recent years by the more 
widespread use of flotation in the Coeur 
d’Alene district. 
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Isle Royale May Be Made Into 
a National Park 


BILL has been introduced in the 

Michigan Legislature to make it 
possible for the state to turn Isle 
Royale, in Lake Superior, over to the 
federal government for development as 
a national park. Isle Royale was tie 
scene of copper mining even before tne 
time of the American Indian, and the 
ancient mine workings have become 
objects of interest to archeologists, whu 
have made preliminary investigations 
and plan more thorough explorations 
this summer. In addition to state 
owned lands on Isle Royale, a parce! 
is owned by Thomas F. Cole, director 
of Calumet & Arizona, and an extensive 
tract by a Minnesota company. Mr. 
Cole is understood to be willing to turn 
over his holdings to the government 
for a legal consideration of $1, if the 
federal park plan is consummated. The 
price asked for the Minnesota concern’s 
lands is reported as $500,000, which, it 
is said, the sponsors of the plan teel 
confident could be raised in Michigan. 


~ 
Quincy Will Treat Tailing 
by Flotation 


Quincy plans to treat a large daily 
tonnage by flotation in reclaiming cop- 
per from its waste sand deposit in Torch 
Lake, Mich. About 2,500 tons of tail- 
ings daily will be handled at a cost 
equal to that achieved at Calumet & 
Hecla’s reclamation plants, which is less 
than 6c. per pound. In the Torch Lake 
sand banks are 29,000,000 tons of tail- 
ings which will run from 7 to 9 Ib. of 
copper per ton. This will provide 
Quincy with a considerable output of 
low cost copper. The returns should 
enable the company to write off the cost 
of the reclamation plant in a short time. 
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Railroad Strike in Rhodesia Caused 
Little Inconvenience to Mining Work 
Large Supplies, Obtained in Anticipation of Hold-Up, Insure 


Continuation of Operations—Some General Remarks 
Anent Roan Antelope, Mosquitoes, and Mud 


By Owen LETCHER 
Special Correspondent 


BroKEN Hii, NorTHERN RHODESIA, 
Feb. 28, 1929.—The railroad strike 
which was declared on Feb. 16 is now 
showing signs of breaking up, and the 
men are gradually drifting back to work. 
The railroad administration refused to 
concede the men’s demands en bloc, in 
which form they were presented, but 
was prepared to discuss aspects of par- 
ticular points. Leaders of the strike, 
however, declared that all their demands 
would have to be met or the men would 
quit work. At this time of the year most 
of the roads in Rhodesia are little more 
than swamps, and transport by motor 
car or truck is precarious. The strike 
leaders were, of course, fully aware of 
this, and their ultimatum was timed ac- 
cordingly. For two weeks now, North- 
ern Rhodesia has reverted to the con- 
ditions obtaining a quarter of a century 
ago, before the railroad was constructed. 
Transportation, except by airplane, has 
been virtually impossible, and the mails 
have been delayed. The only links with 
the outside world have been the tele- 
graph, heavily loaded with official mes- 
sages, and the radio. 

Fortunately, the outbreak of a strike 
was rumored several weeks ago, and 
the copper mines in the N’Dola district, 
as well as the Rhodesia Broken Hill 
mine, here, laid in large supplies of ex- 
plosives, foods, and other essentials. No 
interruption of mining operations has 
occurred, and the general feeling is that 
as long as the strike had to come, it was 
less inconvenient at this time than later 
on, when the machinery for concen- 
trating plants and smelters is being 
shipped to the recent discoveries in the 
N’Dola district. The Broken Hill rail 
yards are congested with accumulations 
of coal and coke for use as fuel at the 
Congo mines. 

Two days before the order to “down 
tools,” was issued from strike head- 
quarters in Bulawayo, R. G. Nicholaus, 
of Selection Trust, and D. D. Irwin, 
formerly at Copper Queen, Bisbee, Ariz., 
and now general manager of Roan 
Antelope, had gone to Livingstone, 500 
miles from Roan Antelope by train. 
The strike was declared, and they were 
isolated in the ridiculously located ad- 
ministrative capital of the country. An 
early return to the mine was imperative, 
so they chartered a car and drove 36 
hours through swamp and mud _ to 
Broken Hill. They arrived here in an ex- 
hausted condition, but after a rest of a 
few hours continued to Roan, which 
they eventually reached. American min- 
ing engineers are beginning to discover 
that, although Northern Rhodesia con- 
tains large amounts of copper, it also 
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contains other things in profusion— 
mud and mosquitoes for example! 

A few weeks ago I motored from 
N’Dola to the Roan Antelope mine, 21 
miles southwest of N’Dola station. Al- 
though the rainy season had already 
started, the road was in fairly good con- 
dition. It meandered through the South 
Central African forest belt and here and 
there crossed the branch railroad to 
Roan, which is of standard South 
African 3-ft. 6-in. gage. The line had 
just been handed over to the railroad by 
the contractors, and only a few days 
later was to be thrown out of its short- 
lived operation by the general railroad 
strike. All along the road we passed 
trucks, busily engaged in supplementing 
the transportation capacities of the rail- 
road, for Roan is now in the throes of 
preliminary construction work. 

Thanks to the courtesy of D. D. 
Irwin, I had a good look round this 
exceedingly interesting property. <A 
large and well-designed mining camp 
is being laid out. Broad streets have 
been planned. A good deposit of fire- 
clay has yielded the material for making 
several million bricks in the company’s 
own brick plant. Living quarters of 
solid type and tropical design are being 
built, and commodious company offices 
have been completed. The Luanshya 
stream intersects the property and pro- 
vides a good supply of drinking water, 
and only a few miles away lies the 
Kafue, from which an inexhaustible 
supply for concentrating as well as do- 
mestic purposes can be obtained at all 
times of the year. The company has 
laid out extensive gardens. An exhibit 
from Roan Antelope won first prize at 
the last Kafue agricultural show. 

The Selection Trust group is. also 
making extensive research into forestry, 
and has established experimental sta- 
tions at the Roan, Mufulira, and Cham- 
besi mines. Investigations are being 
made into the resistance of various 
types of trees to the depredations of 
white ants and their general fitness for 
use as mine timber. Foundations for 
the preliminary power plant are being 
put in, structural steel girders for a 
large warehouse are being erected, and 
everything possible is being done to 
hasten installation of the thousand and 
one items of preliminary equipment. 

Mr. Irwin and I traveled over the 
claims of the Roan Extension, where 
much drilling is now in progress, and 
the extension of the copper-bearing beds 
toward Muliashi has been indicated by 
boring. Evidence that both grade. and 
widths in this section of the company’s 
properties will compare favorably with 





what has been found in the more thor- 
oughly developed areas is apparent. “T 
have never seen anything like it for 
consistency,” Mr. Irwin remarked to me 
when we were discussing the mine. At 
the end of last June, calculated reserves 
at Roan were 30,000,000 tons of 3.5 
per cent copper ore. Since June a great 
deal more has been proven and at pres- 
ent a re-calculation of tonnages is being 
made. 


~ Qo 


Chain O’Mines Now Milling 
180 Tons Daily 


ILLIAM MARK MUCHOW, of 

Evanston, IIl., president of Chain 
O’Mines, Inc., announces continued suc- 
cess in the operation of the company’s 
property on “The Patch,” Quartz Hill, 
Central City, Gilpin County, Colo. The 
concentrating plant is now milling 180 
tons of a complex gold-silver-lead-zinc- 
copper ore a day, obtained by shrinkage 
stoping over a wide oreshoot. An area 
1,100 by 560 ft. will be mined to a depth 
of 1,600 ft., according to present plans. 
A 500-ton cyanide plant will be com- 
pleted by July, according to indications, 
and Mr. Muchow states that a 30-ton 
Tainton electrolytic zinc plant will be 
erected within a year. About ten tons 
of zinc concentrates are now being 
stored daily. Uranium ore has also been 
found, but no plans for concentration 
of this material have yet been made. 


—fYo— 


New Tunnel Being Driven 
at Park Bingham Mine 


RIVING of a tunnel, 7x8 ft. in the 

clear, has been started on the 
Sailor claim of Park Bingham Mining, 
near Park City, Utah. The new tunnel 
is in Dutch Pete Hollow, about a mile 
from Keetley, at the mouth of the On- 
tario drain tunnel of Park Utah Con- 
solidated. This work is being financed 
by the Mayflower Mines Corporation, 
of which Charles Moore is president 
and T. L. Walden is manager. 

A new camp is being built near the 
tunnel portal. Until weather conditions 
permit the installation of a 150-hp. com- 
pressor, the company is using a port- 
able compressor for operations. The 
new tunnel will be driven southwest to 
prospect the Park Bingham holdings, 
which are now controlled by Mayflower 
Mines. The tunnel may be extended 
into the Park Galena and Star of Utah 
holdings, also controlled by the Moore 
interests. 


~——e— 


Utah Delaware to Ship 
Low-Grade Copper Ore Again 


Preparations are being made by the 
Utah Delaware Mining Company, sub- 
sidiary of International Smelting, at 
Bingham, Utah, to start the shipment 
of low-grade copper ores. Formerly a 
low-cost copper producer, this mine has 
shipped mostly silver and lead ores for 
several years. Old stopes are being 
cleaned out and put in condition for 
production. 
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Smaller Producers at Kirkland Lake 
Undertaking Extensive Development 


Sylvanite Will Sink New Shaft—Wright-Hargreaves March Re- 
covery Shows Encouraging Increase, But Mill Tonnage Is Being 
Decreased—Kirkland Lake Gold Shaft Now Below 3,400 Ft. 


LTHOUGH Lake Shore, by virute 

of a steadily increasing produc- 
tion which has made it the second 
largest gold producer in Canada, and 
probably in North and South America 
as well, is attracting most of the at- 
tention in the Kirkland Lake district, 
the smaller producers on the “main 
break”—Wright-Hargreaves, Sylvanite, 
and Kirkland Lake Gold—are continu- 
ing active development. Sylvanite Gold 
will sink a new shaft in ground near 
Wright-Hargreaves. The north vein in 
the latter property cuts across a por- 
tion of one of the Sylvanite claims and 
again enters the Wright-Hargreaves 
ground at a depth of more than 2,000 
ft. A substantial amount of ore is in 
Sylvanite territory, however, and on the 
835 level a length of 400 ft. has been 
proved, averaging $10 to $14 over 
widths of 12 to 15 ft. 

A raise has been put up to 700 ft. at 
this point, and diamond drilling has also 
proved the ore at depths of 200 to 500 
ft. Recent developments at the Sylvan- 
ite have been promising, and three new 
veins have been cut at 1,750 ft. The 
mill is treating 195 tons a day, and the 
monthly production is $60,000 to 
$70,000. The company has $350,000 
cash on hand and has 50,000 tons of ore 
broken and on the dumps which will 
average $10 a ton. Costs are about $6. 

March production of the Wright- 
Hargreaves mine was $160,000 from 
ore averaging $10 a ton. This is 
the highest recovery made in several 
months. Underground developments 
continue favorable. Preparations are 
now being made to continue the shafts 
from the 2,000 to 2,250 level, at which 
depth another connection will be made 
between them. The average tonnage 
treated has dropped from about 700 to 
600 tons daily, and still further reduc- 
tions will probably be made in the 
future, in line with the report recently 
made on the property. Development 
work will, however, be aggressively 
continued in order to increase the ore 
reserves and to open up new ground. 


The shaft of Kirkland Lake Gold is 
now down below 3,400 ft. and two new 
levels will be opened up at 3,475 and 
3,600 ft., the greatest depth yet attained 
in the camp. The program of sinking 
will be a continuous one, two new levels 
being opened up at a time until a depth 
of 5,000 ft. is reached. 

Preparations are being made for the 
increase in capacity of the Lake Shore 
mill. The first step will be to 1,700 tons 
a day, but the company expects that be- 
fore the end of the year a capacity of 
at least 2,000 tons a day will be reached. 


—“o— 


Sheldon Exercises Option 
on Humboldt Smelter 


HELDON MINING has exercised 

its option on the Humboldt smelter, 
owned by Southwest Metals Company, 
near Prescott, Ariz., and hopes to put 
the plant into operation by June 1. The 
smelter, which was reconstructed in 
1914, but which has been operated only 
intermittently since the war, has four 
seven-hearth Wedge roasters; two re- 
verberatory furnaces, burning oil and 
rated at 400 tons’ daily capacity, and a 
250-ton water-jacket blast furnace. 

At the Sheldon mine, near Walker 
and 14 miles from Prescott, the shaft 
has been deepened to the 1,250 level 
and has been enlarged to three compart- 
ments. The 200-ton concentrator was 
shut down during shaft sinking, but is 
now in operation again. 


—“Ko— 


Tintic Standard Installing 
Pumps at Iron King 


Pumping equipment will be installed 
on the 1,600 level of the Iron King 
mine of Tintic Standard Mining at 
Eureka, Utah, to care for a flow of 
about 50 g.p.m. Work has been tem- 
porarily stopped on this level. Chief 
Consolidated Mining is developing its 
Eureka Bullion property, near Eureka, 
from the West Drift. 
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Co-operation With Geological 
Survey Is Growing 


By Paut Wooton 
Special Washington Correspondent 


oe appreciation of the geol- 
ogist’s part in mining and explora- 
tion is seen in the increased trend 
toward state and private co-operation 
with the U. S. Geological Survey in 
mapping mineral resources. The min- 
ing industry, some authorities are point- 
ing out, has undergone a complete 
change of heart since the time, not be- 
yond memory, when government men 
first began to ask entrance into operat- 
ing mines. Then they were merely 
tolerated. Today no one doubts that 
practical benefits result from the work 
of the geologists of the survey, and that 
organization can now ask, with assur- 
ance that it will receive, active financial 
aid in many mining areas. Some re- 
gions, however, have been slow in com- 
ing to the front with direct support. 
With bills for co-operative work pend- 
ing in several state legislatures, an 
opportunity is offered for the mining 
interests affected to make their needs 
felt. 

Among the Western states, the great- 
est progress in co-operative surveys 1s 
being made in Colorado through the 
privately contributed Colorado Metal 
Mining Fund and more recently by state 
appropriations. Much of the Colorado 
mapping is on the exceptionally large 
scale of 1,000 to 2,000 ft. to the inch 
in order that the complex geology may 
be shown for effective use in ore hunt- 
ing. Work contemplated for this sum- 
mer includes detailed mapping and stud- 
ies of mines in the Ouray-Telluride 
region, on both sides of the Mosquito 
range, and in counties west of Denver. 
Additional work will depend on funds 
available. 

Co-operation is also being continued 
in Idaho for the next two seasons. In 
that state C. P. Ross, of the Geological 
Survey, expects to finish his study of 
mining regions in the central areas. It 
is believed that the co-operative pro- 
grams contemplated in Oregon and 
Nevada have good prospects of accept- 
ance. Work is also being considered in 
the State of Washington. 

—_&— 


Isle Royale Developing 
Area Near No. 2 Shaft 


Isle Royale has instituted a vigorous 
program of sinking and drifting in No. 
2 shaft, which was reopened late last 
year. If mineralization in this unit 
proves up as well as in the two produc- 
ing shafts, production ultimately will be 
considerably increased. A stope has 
been started in the 33d level north. Isle 
Royale will again send ore to the 
Calumet & Hecla smelter at Hubbell, 
with completion of the installation of a 
new casting wheel in the plant, within 
60 days. During the period of smelter 
reconstruction, Isle Royale ore has been 
treated in the Michigan smelter at 
Houghton, Mich. 


655 








Mexico City Letter 


By W.L. VAIL 
Special Correspondent 





Operations in Jalisco and 
Nayarit Now Affected by 
Activities of Rebels 


Mexico City, April 13, 1929.—Re- 
ports from Jalisco and Nayarit state 
that nearly all mining operations 
have been suspended. The so-called 
“Christero” rebels have been active in 
the isolated sections of this territory 
as a result of the temporary withdrawal 
of federal troops to suppress the organ- 
ized rebellion in other parts of the 
country. As the government now seems 
to have definitely obtained the upper 
hand in Chihuahua and Sonora, a 
“clean-up” campaign will probably soon 
be undertaken in Nayarit and Jalisco 
and the mines will be permitted to re- 
open. Destruction of bridges on the 
Southern Pacific has been another 
cause for cessation of work, as in many 
cases supplies were completely cut off 
from the mines. 


OST of the large mines in Chi- 

huahua and Sonora that were at 
all affected by the revolution have re- 
sumed operations, although many are 
not yet producing at their normal rate. 
The government is rebuilding the 
destroyed system of communication 
rapidly, and by the end of April it ex- 
pects to have complete control of the 
country. Mines in Sonora were not 
troubled by rebels during the period 
that they were in control of that state, 
as the rebels adopted the policy of en- 
couraging production so as to obtain 
the benefit of the increased tax returns 
resulting. 

Chontalpan Mining has been author- 
ized by the federal board in charge of 
arbitration in matters concerning labor 
to suspend productive operations at its 
Chontalpan properties, in Guerrero, as a 
result of the exhaustion of the orebodies. 
However, operations at the Xitinga 
mines of the same company are being 
continued at a normal rate. No rebel 
activities have occurred in the neighbor- 
hood. 

American interests have recently de- 
nounced several tin deposits, reported to 
carry 2 per cent tin, in the State of 
Aguascalientes. Work on these deposits 
is to be started immediately. Placer tin 
mining has been carried on for several 
generations in the eastern sections of 
Jalisco, and in Aguascalientes and 
Guanajuato. 

The committee named by President 
Portes Gil to prepare a final draft of the 
new labor law is expected to finish its 
work this month. The proposal will 
probably involve several drastic changes, 
from the standpoint of mine operators, 
and undoubtedly will awaken stiff op- 
position by business chambers through- 
out the Republic. One of the features 
of the plan will probably be appointment 
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of commissions representing both labor 
and employers, to handle all disputes. 
A similar plan is now used in Germany. 
However, employers insist that the 
average mentality of the Mexican 
worker is not on a par with that of the 
European, and that consequently such a 
plan is not feasible. 


K 


—fo— 
Zinc Institute Re-elects All 
Officers for 1929 


St. Lous, Mo., April 16, 1929.—All 
officers of the American Zinc Institute 
were re-elected at the annual meeting of 
the organization, which opened in this 
city yesterday. These include Ralph M. 
Roosevelt, vice-president of the Eagle- 
Picher Lead Company, who was. re- 
elected president; A. P. Cobb, P. B. 
Butler, and John A. McCarthy, vice- 
presidents; Howard I. Young, treas- 
urer; and Stephen S. Tuthill, secretary. 

The Institute approved a_ research 
and market-broadening campaign as 
suggested by Theodore Marvin and left 
the question for final settlement up to 
the board of directors. This body later 
appointed a committee to formulate a 
plan of procedure. The plan, when 
completed, will be submitted to the 
members of the Institute for their ap- 
proval. 

On the first day, the session was de- 
voted to talks by William A. Hum- 
phreys, Federal Trade Commissioner, 
and Chester Leasure, of the U. S. 
Chamber of Commerce. Both of these 
discussed the benefits that might be de- 
rived by co-ordinated action within an 
industry. Freight rate hearings on cop- 
per, lead, and zinc, which are to be held 
soon, were discussed by W. A. Moore. 
Mr. Tuthill spoke on the tariff, now be- 
fore a special session of Congress. 

The value of research was discussed 
by Dr. L. D. Redman, of the Bakelite 
Corporation, and the technique of in- 
dustrial sales and advertising research 
were dwelt on by Malcolm McGee at 
the session this morning. Theodore 
Marvin also presented the report for the 
Research and Market-Broadening Com- 
mittee of the Institute. 


Hae 


San Francisco Section Meets 
at University of California 


INING students of the University 

of California and the San Fran- 
cisco section of the A.I.M.E. fraternized 
together at the Faculty Club, Berkeley, 
Calif., on the evening of April 9, 1929, 
Prof. E. A. Hersam presiding. The ad- 
dress of the evening was given by F. W. 
Bradley, president of the Institute, who 
spoke about the importance of mining in 
present-day civilization. He stated that 
there is ample room for all of the min- 
ing graduates, as the industry needs 
such technically trained men. The 
widespread nature of the mining indus- 
try and the growing per capita con- 
sumption of metal were commented 
upon. Substitutes for metals must come 
from the ground, said Mr. Bradley. 
David Atkins, who followed, said that 
the question of profits in mining is of 





far more importance than costs. Respect- 
ing the future of mining, Mr. Atkins 
said: 

“The danger today is that we are pro- 
ducing faster than we are consuming. 
It is of no use to produce more than 
can be consumed. The most important 
thing today is the conservation of human 
energy. If surplus energy is devoted 
to the improvement of facilities, an in- 
creased outlet for mineral products will 
result and consumption will overtake 
production.” 

Dean Probert spoke about the Min- 
ing College and its students. 


° 


To Resume Development of 
Little Pittsburg Mine 


EVELOPMENT of the Little 

Pittsburg mine, in the Pine Creek 
section of the Coeur d’Alene district, 
will be resumed immediately, under the 
direction of M. L. Savage and Herman 
J. Rossi, of Wallace, Idaho. The prop- 
erty adjoins the Sydney mine, now pro- 
ducing zinc ore for the Sullivan Mining 
plant, on the south. Development work 
on the Little Pittsburg consists of three 
tunnels. The vein has been struck in 
No. 2 tunnel, which is 550 ft. long. A 
contract will be let to extend the No. 3 
tunnel, now in only 200 ft., until it 
strikes the downward extension of the 
vein. Equipment located near the 
portal of No. 2 tunnel will be moved 
to No. 3, and a compressor building 
built. Financing of this project is be- 
ing undertaken by Ralph E. Davis, of 
Pittsburgh. 


Genii Mining Cuts Channel 


at Magalia, Calif. 


Genii Mining, of .Magalia, Calif., 
which has been driving a tunnel to 
intersect a Tertiary river channel for 
some time, has been successful in at- 
taining its objective. After driving 
through serpentine, a heavy flow of 
water was encountered. Shortly there- 
after a portion of the tunnel caved and 
in the resulting débris gravel was 
found. Tests of the mud adhering to 
the gravel, according to C. S. Haley, 
engineer for the company, showed fine 
gold. The company is planning to ex- 
tend the tunnel before putting a raise 
to the channel. 


~ -afo-— 


Welding Society to Meet 
in New York Next Week 


On April 24, 25, and 26, the Ameri- 
can Welding Society will hold its annual 
meeting in New York City. The ses- 
sions will be held at the Engineering 
Societies Building, 29 West 39th Street. 
Among the papers to be presented will 
be one on “Welding Aluminum in the 
Chemical Industry,” by W. M: Dunlap, 
of the Aluminum Company of America, 
and one on “The Production of Ductile 
Welds in Nickel and Monel Metal,” by 
N. B. Pilling, of the International 
Nickel Company. On April 25 the so- 
ciety will hold its annual dinner at the 
Hotel Pennsylvania. 
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View of the flotation plant of Combined Metals at Bauer, Utah. The new unit of the mill 
is in the left center. 


Combined Metals Increases 
Capacity to 450 Tons Daily 


APACITY of the Combined Metals 

Reduction flotation plant at Bauer, 
Utah, has been increased to 450 tons 
daily, to take care of augmented produc- 
tion from the company’s Pioche proper- 
ties and its custom business. After a 
test period of two weeks, the company’s 
new unit, consisting of three sections 
having a combined capacity of from 
250 to 275 tons daily, was expected to 
go into operation on April 15. 

Completion of this new unit makes 
possible the treatment of oxidized silver- 
lead and lead-zinc ores at the Combined 
Metals plant and opens a new field of 
important possibilities, inasmuch as 
large tonnages of oxidized material 
exist at Stockton, Utah, and Pioche, 
Nev., which could not previously be 
smelted or milled at a profit. The 
Bauer plant has been buying ore from 
the Aspen, Rico, and Leadville districts 
of Colorado as well as from Idaho and 
Utah camps. The capacity of the plant 
was inadequate to care for this custom 
ore as well as the increased production 
from the company’s own mines at 
Pioche and Stockton, including the Tip 
Top, Southport, Galena King, Honerine, 
and Bluestone properties, and therefore 
the increase in mill capacity was under- 
taken. 

New equipment installed at the Bauer 
plant includes an 8x4-ft. Hardinge 
mill, a 72-in. Aikins classifier, seventeen 
8x3-ft. Fagergren flotation machines, 
and three 40-ft. thickeners. Ore bins 
have been constructed which provide 
capacity for 2,400 tons of additional 
material. An important innovation has 
been introduced in the construction of 
the Fagergren machines in that 3x8-ft. 
rotors have been used instead of rotors 
23 in. by 8 ft. in dimension. Other fea- 
tures of the machines are the same. 
Speed of the large rotors has been 
reduced to 140 r.p.m., compared to 235 
t.p.m. for the small rotors, and a mate- 
rial saving in power, floor space, and 
maintenance has thus been effected. 

The Combined Metals Reduction 
Company, headed by E. H. Snyder, 
manager, has accomplished important 
pioneer work in flotation. It built the 
first commercially successful selective 


flotation plant in the Intermountain field. 
This went into operation in May, 1924. 
Ownership of the Pioche properties, 
consisting of 6,000 acres, and of the 
mines and flotation plant at Bauer, is 
vested in the Combined Metals Reduc- 
tion Company, 75 per cent of which is 
owned by the National Lead Company, 
of St. Louis, and 25 per cent by the 
Combined Metals, Inc. 


—_Ye— 


Ore Struck at Four Points 
in Eureka Lilly Property 


OUR new ore showings have been 

opened up in the Eureka Lilly prop- 
erty, of Chief Consolidated, in the East 
Tintic district, near Eureka, Utah. 
Two, on the 700 level, carry consider- 
able gold. The third, struck on the 
1,200 level, 200 ft. north of the North 
Lily shaft, is evidently the down-faulted 
segment of the 750 orebody, from which 
most of the Eureka Lilly production 
came in 1928. This orebody, stripped 
for 12 ft., lies in the Ophir shale, just 
above the Cambrian quartzite, and 
assays 20 per cent lead, 12 oz. of silver, 
and $2.40 in gold to the ton. 

The fourth strike lies in the Desert 
or Tintic Bullion area, on the 1,200 
level, about 800 ft. west of the North 
Lily shaft. In following a _ strong 
fissure from the 1,200 level up through 
the quartzite to the overlying Ophir 
formation, the back of the raise has been 
in ore for 12 ft. Sinking on the same 
fissure is yielding ore which assays 25 
per cent lead and 100 oz. of silver. All 
of these strikes are in the same channel, 
bounded by two _ northeast-southwest 
porphyry dikes, between which the 
North Lily orebody lies. 
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Magma Obtains Service of 
Mine Rescue Association 


The service of the Globe-Miami Mine 
Rescue and First-Aid Association has 
been extended to include the Magma 
Copper Company, in the Superior dis- 
trict of Arizona. This association now 
serves Miami, Inspiration, Old Domin- 
ion, and Magma. Negotiations are now 
under way, according to Orr Woodburn, 
director of the association, to include the 
Ray branch of Nevada Consolidated. 
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Arizona Chapter of Mining 
Congress Meets at Morenci 


EVERAL interesting papers on 

operating problems at the Morenci 
branch of Phelps Dodge were presented 
at the convention of the Arizona chap- 
ter of the American Mining Congress, 
held at Morenci, on April 1 and 2. 
George M. Robison, chief engineer of the 
Morenci branch, gave a brief history 
of the district, which ranks seventh 
among the copper-mining districts of the 
United States in total production since 
the starting of operations to date. 
McHenry Mosier and Gerald Sherman 
described the mining methods applied at 
Morenci. Arthur Crowfoot and Dale C. 
Barnard spoke on the Morenci concen- 
trator. The paper presented by I. J. 
Simcox dealt with the Clifton smelter. 

The second day of the meeting was 
taken up with inspection tours of the 
different plants of the property. Its 
final event was a golf tournament in 
which there were thirty-two entries. 
The Arizona Industrial Congress and 
the Industrial Commission were both 
represented at the meeting. W. E. 
Hunter, a member of the commission, in 
a talk before the convention, presented 
some figures showing that the safety 
work being done by the companies is 
cutting accident costs. 

The larger mining companies in 
Arizona carry their workmen’s com- 
pensation insurance under what is 
termed a self-rating policy. Each com- 
pany deposits an amount with the com- 
mission, determined by the company’s 
total accident cost for the previous year. 
At the end of the year any balance left 
over is refunded, but if more than the 
sum deposited is used the company must 
make up the difference. The smaller 
firms usually insure directly in the state 
fund. 

The average cost for these firms 
during 1926 and 1927 for each $100 
of payroll was $4.92. For 1928 the cost 
was $5.38. These figures do not in- 
clude hospital and medical expense. The 
larger companies made much better 
records. Their average actual costs 
were as follows: For 1926, $3.04; 1927, 
$2.89; and 1928, $2.49. For some of 
the companies the cost for 1928 was not 
much over $1 per $100 of payroll. 
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Johannes burg Letter 


By OwEN LETCHER 
Special Correspondent 





Daggafontein Will Sink New 
Shaft—City Deep Will Go 
to Depth of 7,640 Ft. 


JoHANNESBURG, March 13, 1929—A 
year or so ago, the Anglo-American 
Corporation reconstructed the financial 
structure of Daggafontein Mines, Ltd., 
which has holdings in the southeastern 
section of the Witwatersrand, and which 
has had a very checkered career. 
Development was conducted through the 
claims of the Springs mine, which ad- 
joins Daggafontein on the west. Results 
from this work have been sufficiently 
encouraging to justify the consulting 
engineers in undertaking a more am- 
bitious program. A new shaft will be 
sunk to exploit the area adjoining the 
Springs mine. The company expects 
that from three to three and a half years 
will elapse from the beginning of sink- 
ing operations before milling can be 
started, and this fact has made the direc- 
tors decide to proceed at once with shaft 
sinking and to obtain the necessary 
equipment so that this work can be done 
as economically and expeditiously as 
possible. In addition to shaft sinking, 
development from Springs will be con- 
tinued on a gradually expanding scale. 
The shaft will be about 3,800 ft. deep 
when it strikes the reef, it is estimated, 
and this depth should be reached by the 
end of 1930. 


A* THE options on Daggafontein 
shares at present outstanding may 
not be exercised until Nov. 24, 1930, and 
as the directors desire to make imme- 
diate arrangements for financing opera- 
tions, they have decided to offer share- 
holders the right to subscribe for new 
shares in the company at 22s. 6d. Each 
shareholder will be entitled to one new 
share for each two shares held on 
March 15. The Anglo-American Cor- 
poration has agreed to underwrite the 
new issue and has also agreed to sub- 
scribe to an additional 49,552 shares 
at the same price. This means that 
the company has a definite guarantee 
that 308,993 shares will be taken up, 
providing £340,320. This amount, in 
addition to funds now on hand, is be- 
lieved to be ample to take care of de- 
velopment until the original options 
become available in 1930. 

Although the increase in available ore 
reserve at Village Deep, now the deep- 
est mine in the world, is satisfactory, 
according to R. S. G. Stokes, consulting 
engineer to the company, the total is 
inadequate for the provision of stope 
faces to maintain capacity operations on 
ore at the mill. During 1928, 49 per 
cent of the tonnage extracted was waste. 
Development footage and expenditures 
should be maintained during 1929, after 
which they will be reduced. The west 
sub-incline shaft will be completed by 
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Lindsley Interests Buy 
Virginia Mine 


NNOUNCEMENT of the sale 
of his holdings in lead and 
zinc mines at Mineral, Spotsylva- 
nia County, Va., has been made 
by Langbourne M. Williams, pres- 
ident of John L. Williams & 
Sons, Richmond investment brok- 
ers and bankers, and president 
and general manager of the Vir- 
ginia Central Railway.. Thayer 
Lindsley and associates, of To- 
ronto, Ont., were the purchasers. 
The Lindsley interests control 
the Sherritt-Gordon, Falconbridge 
Nickel, Sudbury Basin, and sev- 
eral other Canadian properties. 
Mr. Williams’ holdings were 
operated by the Spotsylvania Lead 
& Zinc Corporation and consisted 
of about 1,200 acres, including 
the Valznico and Valcooper mines. 
The ore is a complex sulphide, 
carrying 4 per cent lead and 12 
per cent zinc. Development is by 
a main shaft, about 250 ft. deep, 
and 2,400 ft. of workings. A 50-ton 
concentrator has been erected on 
the property. 








June for the purpose of serving the No. 
41 level. It will be bottomed at a depth 
of 7,640 ft. below the collar of the Turf 
shaft, and the bottom pump station will 
be completed in October. 

On Dec. 31, the mean depth of stoping 
levels at Village Deep was 6,480 ft. 
below the shaft collar, and the maximum 
depth of development work was 7,360 
ft. Efforts made to overcome the diffi- 
culties inherent to operations at these 
depths have continued with considerable 
success. Hookworm disease is being 
satisfactorily checked by stringent pre- 
ventive measures. Ventilation systems 
have been improved, and the danger of 
severe rockbursts has been minimized, 
particularly by the introduction of the 
policy of abandoning work upon stope 
remnants when conditions at the face 
appear to indicate need for such pre- 
cautionary measures. The risk of ad- 
versities arising in this mine, operating 
at extreme depths with a single system 
of main hoisting shafts and a narrow 
margin of profit, must be constantly 
recognized. A capacity mill tonnage, 
dependent upon a good supply of labor 
indigenous to the country, is economi- 
cally essential. The prospects, however, 
are favorable this year for improving 
upon the profit earned in 1928. 
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Nugget Worth $1,800 Found 


George Noonan is reported to have 
found a gold nugget worth $1,800 on 
his Quartz Hill placer property, in Sis- 
kiyou County, Calif. Another fortunate 
miner is said to have found a $200 gold 
nugget at the Frog Pond property, in 
El Dorado County, Calif. 








"[oronto Letter 


By Our Special Correspondent 
for Northern Ontario 





Three Important Companies 
Unite to Develop Claims 
Near Great Slave Lake 


Toronto, April 13, 1929.—At the 
annual shareholders’ meeting of Con- 
solidated Mining & Smelting Company 
of Canada, in Montreal, J. J. Warren, 
president of the company, announced 
that Smelters, Ventures, Ltd., and the 
Atlas Exploration Company have 
formed a new organization to acquire a 
promising lead prospect near Great 
Slave Lake. Smelters has purchased 
a substantial block of shares in the new 
company. 

Interests now associated with Atlas 
Exploration have held this property 
for several years, and that company 
still maintains control of the new 
organization. Last summer several 
shallow test pits were sunk, which, 
added to the known reserves, give a 
total estimate of more than 1,000,000 
tons of ore. A small gasoline-driven 
compressor will be taken in this sum- 
mer, and some of the pits will be sunk 
to greater depths. Fairly good trans- 
portation is available through Lake 
Athabasca and the Athabasca River to 
the railroad. 


ONSTRUCTION of a 400-ton mill 

on the Base Metals property, for- 
merly known as the Monarch mine, near 
Field, B. C., will be started within two 
weeks. Equipment for the plant is now 
being ordered. Flotation methods will 
be used, and experiments have shown 
that the lead and zinc contents of the 
ore can be separated fairly easily. High- 
grade concentrates are expected. Favor- 
able smelting rates have been offered, 
and possibly some of the concentrate 
may be shipped to Europe. Under- 
ground exploration work is being con- 
tinued with favorable results, more than 
300,000 tons having already been 
proved. Consolidated Goldfields, of 
Nevada, and Mining Corporation con- 
trol Base Metals. 

A new attempt to explore for nickel 
will be made near the old Alexo mine, 
a few miles from the main line of the 
Temiskaming & Northern Ontario Rail- 
way and within 25 miles of the Porcu- 
pine district. The Alexo mine was 
staked in 1908, several months before 
the gold discoveries at Dome and Hol- 
linger were made. Assays of the ore 
showed as high as 11.46 per cent nickel 
content, but the greater part of the ore 
was of low grade, with considerably 
less copper than is found associated 
with nickel in the Sudbury district. A 
loading switch was built, however, and 
until 1916 production of ore amounted 
to 34,450 tons, the shipments averaging 
about 4 per cent nickel. Shipments 
were made to the Coniston smelter of 
Mond Nickel. 
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MARKET AND FINANCIAL NEWS 
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April Dividend Total 
Establishes Another Record 


By Homar L. JoHNSON 


Assistant 


ISBURSEMENT of dividends by 

American mining companies con- 
tinued at a record-breaking rate in 
April. The month’s total, $26,646,607 
exceeds the previous record for the 
month—that of April, 1928—by ap- 
proximately $8,400,000. Some idea of 
the recent steady appreciation in mining 
company monthly dividend totals may 
be gained from the accompanying tabu- 
lation of disbursements during cor- 
responding quarter months of 1927, 
1928, and thus far in 1929: 


1927 1928 1929 
January.. $18,960,995 $20,486,560 $25,603,109 
RES 16,765,500 18,256,890 26,646,607 
Es. 06.5005 i LR ee: ee 
Getober.... UHOIGZIG FEZ 2. iviccens 
Average.. $17,134,668 $19,548,278 $26,124,858 


Compared with the April, 1928, list 
of dividend-distributing companies, this 
month’s compilation reflects in general, 


Editor 


enhanced payments by several of the 
copper producers, initial and other divi- 
dend improvements by four or five small 
silver-lead producers, and a tendency 
toward lower payments among the group 
of precious-metal operators. In detail 
the changes are as follows: Among the 
copper companies, Kennecott, Magma, 
Inspiration, Phelps Dodge, and Greene 
Cananea are credited with higher rates ; 
Chile Copper, also paying at a higher 
rate than a year ago, is included with 
the April list this year because of a 
financial reconstruction campaign under 
way at present by Anaconda and Chile, 
whereas normally the payment would 
have been made in March. Copper 
Range’s payment this month is less than 
that of a year ago, but the decline is 
accounted for by a change in the man- 
ner of distributing dividends from an 
annual to a quarterly basis; St. Mary’s 
Mineral Land, Michigan holding and 





E. & M. J. Compilation of Mining Dividends and Yields for April, 1929 


Per Cent 
a : Annual 
Companies in the United States Situation Per Share Total Yield 
Aluminum Co. of America, pfd.............. Various $1.50Q $2,214,930 6.1 
Detniohere BlGGl, We os. cece ce week cence. Various 1.75Q 1,697,500 5.9 
eI I En ogg a. a's, 6 éa cho oe d webie's an Utah 0.50 25,000 4.3) 
Bunker Hill & Sullivan, ],s.................. Idaho 0.75 MX 234,250 6.0 
Cleveland-Cliffs Iron....................... Mich. 1.00Q 400,000 2.4j 
Consolidated Lead & Zinc.................. Okla., Kan. 0.25Q 50,000 5. 8) 
COR NBs casi tatcic sees civeenses Mich. 0.50Q 197,347 3.6) 
Cresson Consolidated Gold................. Colo. 0.02Q 24,400 18.9 
Dayrock Mining Company, s,l.............. Idaho 0.031 50,769 Bist 
Eagle-Picher Lead, com., 1,z................ Okla., Mo. 0.20 R 200,000 ttm 
Eagle-Picher Lead, pfd., 1,z................. Okla., Mo. 1.50Q 12,769 5.9 
Evans-Wallower, pfd., 1,z................... Various 1.75Q 21,875 4. 3j 
Golconda Lead Mines, s,l,z................. Idaho 0.021 40,000 lua 
Great Northern Iron Ore................... Minn. 1.25 K 1,875,000 10. 8j 
ROOM NIN Bs iioin a nike oe icsac rescue S. D. 0.50 M 125,580 9.6) 
PME MI So ae Chk cdcbocviss coeds Minn. 1.75Q 175,000 wee 
Inspiration Consol. Copper Co.............. Ariz. 1.00 Q 1,181,967 ans 
Kennecott Copper (new)................... Alaska 1.00 Q 9,032,326 4.6 
athe ay dee, RI Ee eee Ariz. 1.25Q 510,193 5.3j 
PROWNN MEII RS 0 k's vo aeeasckassces's Various 1.00 503,224 2.0) 
Nichols Gopper, Pete Oe cack matted ick, dae orate i. x. 0. 437 40,247 es 
POON GEE MEIER ota s o9 doko Se eck wae boo we Utah 0.25Q 198,888 10.8 
Park Utah Seana WME aes jsacueceke Utah 0.20Q 418,700 7.6 
ye ER Eee Various 2.50Q 1,250,000 3.0j 
Republic Iron '& NS ad cia Caksld Gomes Various 1.75Q 437,500 aa 
Silver King Coalition, - Dtcesdnh evan veasads Utah 0.25Q 305,117 7. 6j 
ES ES ee Idaho 0.01K 15,000 ae 
Sloss-Sheffield Steel & | ae er Ala. 1.75Q 117,250 6.5 
BURY MUI hc Le<cavawndexseicece aces Idaho 0.02 BN 30,000 Sats 
"ROUEN BI He oi 6 5.n kc oséKie ba cen ees ccc Nev. 0.075 SA 75,000 4.0 
U. 8. Smelting Refining & Mining, s,l........ Various 0.875Q 499,240 5.3 
U. S. Smelting Refining & Mining, pfd....... Various 0.875Q 425, 557 6.7 
Companies in other countries: 
POG I haa 6 oa Sos voedecccapas cet ees Ont. 0.25Q 238,333 10.9 
Ry 655i os sues FN He caw e ee Chile 0.875Q 3,863,560 3.2 
Greene Cananea Copper................-.-. Sonora 2.00 1,000,000 3. 6j 
Hollinger So ape gg ae vnck Ce 0.05 FW 246,000 8.6 
Hows ME BOBS 65 ssc ik boc ce dec kce ck B. C., Mex 1.00Q 496,038 5-4 
Lucky Tiger-Combination, ee re ee Sonora 0.20 M-JFMA 143,067 13.0j 
ae ESAT A eee eee ».. Ont. 0.075 e 90,000 10.4 
N.Y. & endures eer Creare Honduras 0.50Q 100,000 12. 7j 
Premier I Nacsa viusctiss santas etcs C. 0.06Q 300,000 12.0 
POR ic hais Asin ceceddenis 3x ddd SEteRUa aWeRs cas edc cre seeneatekadeaue $26,646,607 


s, silver; 1, lead; z, zine; g, gold; c, copper; h, holding; Q, quarterly; M, monthly; 
regular and $0.25 extra; SA, semi-annually: MX, monthly 25c., extra 50c.; 


made in Jan., Feb., and ‘March, 1929, also; I 
twelve months; BM, every two months. 


M-J MA, monthly Sc., includes 


, initial; FW, every four weeks; j, based on dividends for the last 


April 20,1929— Engineering and Mining Journal 


K, irregularly; QX, $0.25 


land-leasing company, operating in the 
“copper country,” pays an annual divi- 
dend that was distributed in April, 1928, 
but in March of this year. Among the 
silver-lead-zinc producers two names, 
Dayrock Mining, and Golconda Lead 
Mines, both Coeur d’Alene operators, 
appear for the first time, and Evans 
Wallower, pfd., has been added since 
a year ago; Consolidated Lead & Zinc, 
Eagle-Picher common, and Sidney 
Leasing have announced dividend re- 
sumptions; Plutus and Rico Argentine 
appear to have fallen by the wayside 
at least temporarily, whereas Bingham 
Mines’ quarterly payment this year is 
but 50 per cent of that reported in April, 
1928. Among the gold-silver mining 
companies, Cresson Consol., Hollinger, 
and Premier Gold report distributions 
on a reduced basis; Lucky Tiger-Com- 
bination is included this month at its 
regular monthly rate of 5c. per share 
plus the same amount for each of the 
first three months of this year, concern- 
ing payment of which notification has 
just been received. Among the mis- 
cellaneous companies, Asbestos Corpo- 
ration has omitted payment on its regu- 
lar April dividend, and Patifio Mines & 
Enterprises failed to post its regular 
payment; Great Northern Iron Ore’s 
dividend is somewhat larger than that 
recorded a year ago; payments by sev- 
eral companies such as United ‘States 
Smelting common, and Newmont, are 
larger in the aggregate because of larger 
share structures without change in rate. 

At the moment a continuation of the 
high rate of dividend payments seems 
assured. Very few copper company divi- 
dends have been paid from earnings on 
metal price above 18c., so the recent 
break in the market to that level should 
have no adverse effect on earnings and 
any further break would not be re- 
flected for some time. If evidence de- 
velops that the demand for copper has 
been unduly inflated, producers that have 
been sacrificing efficiency to secure 
maximum output will doubtless take 
advantage of any such let-up in re- 
quirements to return their operations to 
a basis of greater efficiency. Zinc seems 
to be in good condition, and lead, at 7c. 
per pound, is considerably better than 
at any time in 1928. 


fe 


ALUMINUM COMPANY OF AMERICA 
and subsidiary companies show for 1928 
a net income of $19,279,464 after de- 
preciation, depletion, federal taxes, and 
other charges, equivalent, after provid- 
ing for 6 per cent preferred dividends, 
to $7.08 a share on 1,472,625 no-par 
shares of common stock. This com- 
pares with a net income of $13,671,940 
in 1927. 
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STATISTICAL NOTES 


Et Oro Mininc & RatLway CoM- 
PANY has discontinued its offices in 
Mexico City and will maintain its head- 
quarters hereafter at El Oro. G. M. 
Wasteneys has been promoted to gen- 
eral manager of the company. 


SUNSHINE MINING COMPANY, oper- 
ating in the Coeur d’Alene district, 
Idaho, reports net income for 1928 of 
$241,397 after depletion and deprecia- 
tion. Dividends disbursed during the 
year totaled $178,661. 


ARIZONA CoppER CoMPANY, LTD., 
directors have intimated that a notice 
will soon be issued concerning putting 
the company into voluntary liquidation 
and that it is intended that a first divi- 
dend of 40s. per share should be dis- 
tributed about May 21. 


IDAHO - MARYLAND CONSOLIDATED 
Mines, Inc., of Grass Valley, Calif., 
has been granted a permit by the State 
Corporation Department of California 
to dispose of $500,000 of common stock. 
Directors of the company are F. W. 
McNear, L. H. Duschak, W. E. Cas- 
son, J. Smyth, W. Muller, and L. H. 
Peters. 


Dome Mrnes, Ltp., of Porcupine, 
continues to maintain its production 
with regularity. March recovery was 
the best in several months. A total of 
46,977 tons of ore was treated, the 
bullion recovery being $361,767, an 
average of $7.71 per ton. For the first 
three months of 1929 .the mill treated 
136,807 tons and recovered $1,031,110, 
an increase of $62,000 as compared with 
the corresponding period of 1928. 


NortH Lity Mininc CoMPAny re- 
ports net profit during the first quarter 
of 1929 at the rate of $1.75 per share 
annually, or $1,385,718 after federal 
taxes and all expenses. The company 
will pay its regular quarterly dividend 
of 25c. a share April 22 to stock of 
record April 16, increasing the grand 
total of its disbursements to $556,887. 
Gross earnings of the company for the 
first quarter amounted to $526,095 from 
17,280 tons of ore mined, compared with 
17,383 tons for the last quarter of 1928, 
valued at $560,938. 


QuemMont MINING CORPORATION, 
Ltp., was organized recently to operate 
the Murray property, situated on 
Osisko Lake, in the Rouyn district of 
Quebec. The corporation has author- 
ized capital of 2,000,000 shares of no 
par value, of which 1,000,000 shares 
were issued for the property and 133,592 
shares were issued for cash to finance 
the development work. Mining Cor- 
poration of Canada has taken up 332,010 
shares of Quemont stock, allotting such 
shares to Mining Corporation share- 
holders in the proportion of one share 
Quemont stock for each five shares 
Mining Corporation stock held. Right 
to subscribe to the shares on this basis 
expired April 18. 
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MEXICAN CorporaTION, Ltp., milled 
213,173 tons of oxidized ore and 52,366 
tons of sulphide ore at its Fresnillo 
unit during the fourth quarter of 1928, 
from which a total revenue of $388,118, 
before depletion or depreciation, was 
derived. The plant for treating 
manganese-silver ore by the McCluskey 
process has been completed and is being 
put into operation. A total of 16,341 
tons of sulphide ore was milled at the 
corporation’s Teziutlan unit during the 
same period. Total revenue from this 
operation, before deducting for de- 
pletion or depreciation, was $30,978. 
Diamond drilling in two areas indicated 
as favorable by a recent geophysical 
survey has failed to disclose any vein 
matter, and the work has been stopped. 


INTERNATIONAL NICKEL COMPANY 
net earnings for the quarter ended 
March 31, 1929, are estimated to exceed 
$4,100,000, after depreciation, depletion 
and taxes. These earnings are for 
International Nickel Company alone and 
do not include returns from Mond 
Nickel, which was acquired during the 
first quarter of the present year. Opera- 
tions at both the Mond and Inter- 
national plants and mines are continuing 
to increase, and the demand for nickel 
is so heavy that it is difficult for the 
companies to meet it. The increased 
copper production, which is coincident 
with the increase in the production of 
nickel, is substantially adding to the 
earnings, particularly because of the 
higher copper prices prevailing. 


NEw CorNELIA CopPER COMPANY 
stockholders voted to merge with the 
Calumet & Arizona Mining Company 
at a meeting held recently in Ajo, Ariz. 
Under the merger plan a new company 
will be organized under the laws of 
Delaware, which will take over both 
the Calumet & Arizona and the New 
Cornelia companies. Stock in the new 
company will be issued in exchange 
for stocks of the two merged corpora- 
tions. Calumet & Arizona shareholders 
will get one new share for each old 
held, while New Cornelia stock will 
be taken on the basis of one new share 
for each 2.85 shares of New Cornelia 
stock. The new company will be 
known as the Calumet & Arizona Min- 
ing Company. It will have an author- 
ized capital of 1,000,000 shares of a par 
value of $20 a share. 


NorANDA MINEs shareholders have 
been advised that each shareholder of 
record April 12, 1929, will be entitled 
to subscribe for additional shares of the 
capital stock of the company in the 
proportion of one share of treasury stock 
for each 30 shares then held. Subscrip- 
tion privileges will expire on May 22. 
As soon as possible after April 12, war- 
rants will be mailed to shareholders 
specifying the number of shares to 
which each shareholder is entitled to 
subscribe under the offer. Subscrip- 
tions for fractional shares will not be 





accepted but will be transferable and 
are to be combined. Payment for the 
shares subscribed for may be made in 
three installments, each of $15 per share 
as follows—the first installment May 22, 
the second installment June 22, and the 
third installment July 22. No interest 
is to be charged on deferred installments 
or allowed on installments paid in ad- 
vance. 
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Phosphate Rock Sales Higher 
in 1928 


HE total quantity of phosphate rock 

sold or used by producers in the 
United States in 1928 was 3,439,921 
long tons, valued at $12,339,850, states 
the U. S. Department of Commerce in 
summarizing figures compiled from in- 
dividual reports furnished by producers. 
The figures for Florida were collected 
in co-operation with the State Geologi- 
cal Survey. Compilation indicates an 
increase of 8 per cent in quantity and 
10 per cent in value, as compared with 
1927. The quantity and value, by states, 
of the various kinds of phosphate rock 
sold or used by producers in 1928 
follow: 








Long Tons Value 
Florida: 
WN WOU Ss 5 cies 5 .ais'a ces eels 92,627 $370,508 
LAR POOblS. . 6... ce. sesces 2,729,334 8,953,798 
2,821,961 $9,324,306 
Idaho: 
ONT DOOR oon. sca cewwes 37,477 147,908 
Tennessee: 
Blue and brown rock....... 577,095 2,853,237 
Wyoming: 
NENT SOURS 6 oscc ck ccd 3,388 14,399 
DR oe miito Choi eetos 3,439,921 $12,339,850 


Florida continued to lead in produc- 
tion, and was the source of 82 per cent 
of all the phosphate rock sold or used 
by producers in the United States in 
1928. Land pebble rock constituted 97 
per cent of the Florida output in 1928, 
and showed an increase of 9 per cent in 
quantity and 10 per cent in value, as 
compared with 1927; the average value 
f.o.b. mines was $3.28 a long ton in 1928, 
as compared with $3.24 a ton in 1927. 
Hard-rock production in 1928 decreased 
in both quantity and value, as compared 
with 1927; the average value f.o.b. 
mines in 1928 was $4 a long ton, the 
same as in 1927. Production of phos- 
phate rock in Tennessee in 1928 showed 
an increase in both quantity and value, 
as compared with 1927, and the average 
value a long ton was $4.94, as compared 
with $4.81 in 1927. The quantity of 
phosphate rock sold or used by pro- 
ducers in the Western states in 1928 
decreased 21 per cent as compared with 
1927. 

Imports of phosphate rock in 1928 
were 45,812 long tons, valued at $431,- 
238, or an increase of 62 per cent in 
quantity and 47 per cent in value com- 
pared with 1927. Exports amounted to 
898,764 long tons, valued at $4,453,101, 
a decrease of 2 per cent in quantity and 
6 per cent in value compared with 1927, 
and included 92,517 tons of hard rock, 
valued at $626,238, and 806,247 tons of 
land pebble and other rock, valued at 
$3,826,863. 


Engineering and Mining Journal — Vol.127, No.16 





and 
r the 
le in 
share 
y 22, 
1 the 
erest 
1ents 


\ ad 


her 


J 


rock 
- the 
),921 
tates 
e in 
1 in- 
cers. 
cted 
logi- 
$ an 
and 
with 
ates, 
rock 
1928 


lue 


0,508 
3,798 


4,306 
7,908 
3,237 
4,399 


9,850 


luc- 
cent 
ised 
; in 
| 97 
928, 
t in 
as 
alue 
928, 
927. 
ised 
ired 
o.b. 
the 
10S- 
wed 
lue, 
age 
red 
of 
ro- 
928 
vith 


928 
31,- 

in 
m- 
| to 


Federal M. & S. Earnings 
Declined in 1928 


HE Federal Mining & Smelting 

Company, operating lead-zinc mines 
in the Coeur d’Alene and Tri-State dis- 
tricts, reports net income of $2,058,290 
before depletion in 1928, compared with 
$2,251,705 in 1927. Net earnings state- 
ments for 1927 and 1928 compare as fol- 
lows : 


1928 1927 
Value of production......... $9,383,700 $10,122,172 
Cost of production........ 4,139,340 4,688,876 
Freight and treatment.... 2,659,362 2,677,419 
pO reer ere 194,369 261,888 
Total costs............ $6,993,072 $7,628,183 
Net operating earnings...... 2,390,628 2,493,988 
Other earnings 
Dividends received, interest 
a eee oe 126,123 223,703 
a $2,516,752 $2,717,691 
Miscellaneous profit, loss ad- 
justments, general expenses, 
and federal income taxes. . 


458,461 465,985 


Net earnings, before deducting 
QR ioe ec sere eee $2,058,290 $2,251,705 


A total of 391,669 tons of.ore, 6,854 
less than in 1927, was mined at the com- 
pany’s Morning mine, in Idaho. The 
average grade of the ore was 9.17 per 
cent lead, 4.35 oz. silver per ton, and 
5.8 per cent zinc. A further improve- 
ment in mill recoveries was noted and 
the grade of the lead concentrate was 
raised to 71 per cent. During the year 
the mine shaft was sunk to the 3,450- 
ft. level and the vein was crosscut on the 
3,250 and 3,450 levels, and was found to 
be of normal width on both, with ore of 
better than average grade. Developed 
ore at the end of the year was estimated 
at 1,867,600 tons, an increase of 147,500 


tons over the estimated tonnage at the 
end of 1927. 

Development of the Page mine, in 
Idaho, during 1928 opened up the 900 
level for the full length of the west ore- 
shoot, which was found to be wider and 
of better grade than on the 600 level. 
Net earnings of the Page mine totaled 
$150,986 in 1928, compared with $50,124 
in 1927. Development work in the 
Blackhawk mine was disappointing. 

Ore reserves of the company’s mines 
in the Tri-State district at the end of 
1928, and the probable life in years of 
each mine, are shown in the accompany- 
ing tabulation. 


Ore Reserves sea 7 Life 





Mine Total Tons ears 
Ae ee 267,000 2 
pS a ee 66,000 1 
Mis in n5c ns «0 os 437,000 3% 
Gordon 160 acres...... 1,204,000 5 
Gordon S. W. 40...... 60,000 2 
Lucky Syndicate...... 522,000 4; 
pee. ae 319,000 2 
WI oa aces ces ns 177,000 } 3 
Tar-Creek:. .:-1¢ 25... 300,000 
Homestake........... 60,000 : 
Granby (Am.)........ 1,342,000 7 
Granby (Davis)....... 140,000 2 
CIN oo a asd ais ed 832,200 5 
Spring City.....:..... 264,000 24 
RIGGEWORE o.oo 5 0 e's 406,00 5 

6,390,200 


F. H. Brownell, president of the com- 
pany, in his remarks accompanying the 
annual report states that the most im- 
portant question confronting the com- 
pany at present is the subject of retire- 
ment of the preferred stock and the 
future dividend policy upon the com- 
mon stock. A solution to this question 
will probably be arrived at in 1929. 
The company produced 44,000 tons of 
lead and 42,000 tons of zinc in 1928. 





London Financial News 


By W. A. Doman 
Special London Correspondent 


Lonpon, April 2, 1929.—As matters 
connected with mining companies gen- 
erally have been rather quiet owing to 
the Easter holidays, one or two studious 
people have been examining the posi- 
tion of New State Areas, the mine on 
the Far East Rand controlled by 
Johannesburg Consolidated Investment 
Company. As a result of their examina- 
tion, they have discovered what really 
was apparent to some others at the 
time of the formation of the company 
some ten or eleven years ago—namely, 
that the government would take the 
lion’s share of the profits. Various 
elaborate schemes have been worked out 
in connection with these Far Eastern 
Rand areas, and different institutions 
or finance houses made a bid for the 
properties at the time, Barnato Brothers 
securing New State Areas. From the 
accounts for the past year, it appears 
that the Union government receives no 
less than 24 per cent of the amount of 
gold recovered, whereas shareholders re- 
ceive only about 12 per cent. Naturally, 
when shareholders have put up over one 
and a half millions pounds sterling, and 
debenture holders have subscribed half 
a million on loan, the government’s par- 
ticipation in the profits looks, and is, 


excessive. There is even a suggestion 
that the government may be approached 
with a view to a modification of the 
terms of the lease. The contract having 
been entered into with open eyes, the 
government need not, of course, con- 
cede anything, but it may be that in 
order to retain the confidence of finan- 
cial houses which are responsible for 
the introduction of such vast sums of 
money into the Union for capital pur- 
poses, it may see its way to modify the 
ratio. 

When two years or so ago Walter 
McDermott, chairman of the Con- 
solidated Mines Selection, warned the 
shareholders that they were not to ex- 
pect a continuance of the high rate of 
dividend then paid, he had taken a long 
view of the position, and it has proved 
a correct one. The annual report for 
1928 shows that the income from in- 
terest and share dividends fell from 
£85,528 in the previous year, to £67,080. 
As, however, sundry profits rose and ex- 
penditure declined, the net profit is 
about £16,000 more, at approximately 
£80,000. By drawing on the dividend 
equalization fund to the extent of £22,- 
000, it has been possible to pay 20 per 
cent dividends, and the fund, which at 
one time was £70,000, is now reduced to 
£18,000. The company is in a strong 
financial position, cash and cash assets 
exceeding all liabilities by £210,000, 
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and there is a hidden reserve in the 
valuation of share holdings. 

Following the close of a successful 
year, the directors of Tharsis Sulphur 
& Copper Company have appropriated 
£25,000 out of the net profit of £122,000 
toward a general reserve account. A 
dividend of 4s. per share, or 10 per 
cent, is paid, against 83 per cent for 
1927. There has been an improvement 
in the demand for pyrites, and the 
production from Sierra Bullones Mines 
was increased. A new lode has been 
discovered, but as ore reserves are suffi- 
cient for the time being it is impossible 
to say to what extent the new lode will 
add to the total ore reserves. 


Ye 


Chief Consolidated Earnings 
Declined in 1928 


HIEF CONSOLIDATED Mining 

Company reports net operating 
profit of $55,952 in 1928, compared with 
$314,000 in 1927. Consolidated surplus 
account of Chief Consolidated and 
Plutus Mining (more than 90 per cent 
of the Plutus stock is controlled by 
Chief Consolidated) follows: 


Surplus, Jan. 1, 1928...... $3,324,942 
Net income from sales of 
ore, concentrates and 


ts oat t's mahalo $1,336,057 

Operating expenses........ 1,280, 104 

Net profit on operations... . $55,952 
Other income: 


Profit realized on 
stock previously 
held as an in- 








vestment....... $123,121 
Interest from in- 
vestments...... 6,827 
Discounts on pur- 
CGE iwc sins es 1,157 131,107 
$187,060 
Other expenses: 
Miscellaneous in- 
terest paid...... $1,385 
Interest on first 
mortgage bonds. 40,283 
Bond discount and 
ee 6,480 
Accrued federal 
and state taxes.. 46,511 94,659 
Net income for period... . $92,400 
Proportion of profits on sub- 
sidiary company........... 69,822 162,222 
$3,487,164 
Dividend paid Feb. |, 1928... $114,286 
Dividend to minority Plutus 
stockholders............. 8,642 122,928 
Consolidated surplus Dec. 31, 1928..... $3,364,236 
Minority stockholders’ equity in Plutus 
PE Schaal cies 5 ea ule. a acaapalen 8,499 
Net surplus Dec. 31, 1928............... $3,355,737 


Metal production during the last three 
years is compared in the following 
table: 


1928 1927 1926 
Gold, oz....... 3,846 6,763 10,152 
Silver, oz...... 1,244,844 1,950,586 2,577,530 
Lead, Ib....... 12,163,714 21,261,426 31,566,687 
Copper, lb..... 472,958 539,998 1,467,029 
Zine, Ib....... 9,822 1,060,663 14,674,965 


President Walter Fitch states that a 
promising discovery of ore was made 
recently on the company’s Desert claim, 
in the eastern part of the Tintic dis- 
trict. The Eureka Lilly mine, con- 
trolled by Chief Consolidated, has not 
yet developed any of the rich ore found 
by the Tintic Standard or North Lily 
mines flanking it on either side, but the 
company’s geologist believes that ulti- 
mately it will be found. 
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SO ene tee ee eee 
The Market Report _ 
"hte iiteieihtalilteadiainleaicrtmamaiiliiii eases 
Copper and Lead Decline Further 
in Quiet Metal Market 


New York, April 17, 1929.—Trading 
has been in considerably less than 
normal volume for copper, lead, and zinc 
in the week ending today, and prices 
have declined further. Copper is a cent 
and a quarter lower than a week ago, 
but lead, zinc, silver, and tin have 


given way but little. At present levels, 
more stability is in evidence; the im- 
proved London quotations in the last 
day or two were encouraging, and there 
is a feeling that metal buying is likely 
soon to improve, which would arrest 
any further decline in metal prices. 








pper Straits Tin Lead Zinc 
April te enact cai tng eee het 
Refinery New York New York St. Louis St. Louis 
11 18.90 46.625 7.15 6.90@7.00 6 625 
12 19.025 45.75 Tas 6.90@7.00 6.625 
13 19.025 45.375 75 6.90@7.09 6.625 
15 17.775 45.125 7.00 6.85 6.60 
16 17.375 45.75 7.00 6.85 6.60 
17 17.775 45.50 7.00 6.85 6.60 
18.379 45.688 7.075 6.900 6.613 


Average prices for calendar week ending April 13, 1929, are: Copper, 19.579; 


Straits tin, 46.354; N. Y. lead, 7.183; St. Louis lead, 7.008; zinc, 6.650; and 
silver, 55.958. 


The above quotations are our appraisal of the major markets for domestic consump- 
tion based on sales reported by producers and agencies. They are reduced to the basis 
of cash, New York or St. Louis, as noted. All prices are in cents per pound. 

Copper, lead, and zinc quotations are based on sales for both prompt and future 
deliveries ; tin quotations are for prompt delivery only. 

In the trade, copper prices usually are quoted on a delivered basis; that is, delivered 
at consumer’s plant. As delivery and interest charges va with the destination, the 
figures shown above are net prices at refineries on the Atlantic seaboard. Delivered 
prices in New England average 0.225c. per pound above those quoted. 

uotations for copper are for the ordinary form of wire bars and ingot bars. For 
ingots an extra 0.05c. per _— is charged; for slabs, 0.075c.; and for cakes, 0.125c. up, 
depending on weight. Cathodes are sold at a discount of 0.125c. per pound. 
uotations for zine are for ordinary Prime Western brands. Zinc in New York is 
now a at 0.35c. per pound above St. Louis, this being the freight rate between the 
nts. 


two 
oamatieies for lead reflect prices obtained for common lead, and do not include 
grades on which a premium is asked. 






































London 
Copper ‘m Tin Lead Zinc 

April Standard Electro- M M ; 

a — lytic Spot 3 Spot 3) | Spot 3M 
11 82} 793 85 2103 2113 244 2333 264 2675 
12 823 792 88 2084 209 243 244 264 263 
15 772 732 85 2034 204 242 2343 263 2675 
16 | 75 721 80 2054 | 205: | 242 | 233 | 264 | 26¢% 
17 773 753 84 2074 2077 242 243 2644 2635 





The above table gives the closing quotations on the London Metal Exchange. All 
prices in pounds sterling per ton of 2,240 Ib. 





Silver, Gold, and Sterling Exchange 








- | Sterlin, Sil orli i 
April Ex . we —. April een Bae adel Gold 

- | “Cheeks” | New York| London “Checks” | New York { London | London 
11 4.847 56% 2548 8481134 | 15 4.842 55% 253 84s114d 
12 4.847 56 257 |84sllidi| 16 4.843 55% 2542 | 84s114d 
13 4.85 553 cic! Yt ae 17 4.843 55% 25; 84s103d 


Average: Silver, 55.875c.; Sterling Exchange, 484.896c. 


New York quotations are as reported by Handy & Harman and are in cents- per 
troy ounce of silver, 999 fine. London silver quotations are in pence per troy ounce of 
bar silver, basis 925 fine. Sterling quotations represent the demand market in the 
forenoon. Cables command one-half cent premium. 
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Buying of semi-manufactured metals 
and metal products has been adversely 
affected by the drop in prices, but manu- 
facturers are so well sold ahead that 
this will not worry them for a time, and 
their plants are as busy as ever. 


Copper More Stable at 18c., 
Delivered 


Some copper was sold at 18%c. de- 
livered Connecticut last Thursday, but 
most of the business for that and the 
two succeeding days was booked at 
19ic. The tonnage was not large, how- 
ever, and on Monday, in the effort to 
interest consumers in placing orders, the 
custom smelters offered copper down 
to 18c., a level which has since been 
maintained. The larger producers, how- 
ever, are out of the market, being sold 
out through June, and with much of 
their July production also booked. Buy- 
ing has been better at the 18c. level, but 
the market cannot be called active. Dates 
of shipment requested have been pretty 
evenly distributed over April and the 
next four months. 

The recent gyrations of the copper 
market are deprecated in every quarter, 
with the blame freely allocated to the 
other fellow. Though the large inter- 
ests are not willing to sell at 18c. for 
the present, preferring to let the cur- 
rent demand be supplied from the cus- 
tom smelters, they have no idea of 
getting the market back up to 24c. 
Somewhere between 18 and 20c. would 
probably be a satisfactory price to them, 
and they feel that a price in that neigh- 
borhood is justified by fundamental 
conditions. 

The export demand continues nomi- 
nal, but is expected to improve before 
long, as foreign buyers are not well pro- 
vided with future requirements. Practi- 
cally all of the business done by Copper 
Exporters, Inc., is being allocated to 
the custom smelters, the price obtained 
being 20c., c.if. on the 11th, 193c. on 
the 12th, 13th, and 15th, and 18.30c. on 
the 16th and 17th. The differential 
between the foreign and domestic price 
is thus seen to have been cut from 0.375 
to 0.30c. 


Lead Declines Further 


Business in the lead market has been 
rather quiet during the last week; in 
fact, the volume of sales reported is 
virtually the same as that reported in 
the week preceding—about 40 per cent 
of normal. Lead quotations on the 
London Metal Exchange were rather 
unsettled, with a weakening tendency 
earlier in the week, and, presumably, 
that condition was responsible for a de- 
cline of $3 per ton in the A. S. & R. 
Company’s contract price on April 15. 
Today London quotations were some- 
what higher, and the general sentiment 
in the domestic lead market appears to 
be optimistic—not so much over the 
prospects of higher prices in the im- 
mediate future as over the probability 
that the price has touched bottom on 
this particular decline. 

Sales in New York and vicinity have 
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conformed strictly with the Smelting 
company’s contract price, though the St. 
Louis market has been somewhat un- 
settled, particularly from Thursday to 
Saturday of last week, when business 
was done at 7c., as well as at 6.90c. 
per pound in St. Louis, and at least one 
resale transaction was reported as low 
as 6.85c. per pound delivered Chicago. 
Demand during the last week has come 
largely from the miscellaneous consumer 
group—storage battery, cable, and pig- 
ment manufacturers being conspicuous 
by their absence. A _ popular belief 
among various authorities in the trade 
is that the price of lead will be stabilized 
somewhere around its present level for 
a considerable period, and that the in- 
creased production which may be ex- 
pected soon from some domestic pro- 
ducers and a little later, perhaps, from 
Mexico will be readily taken up. 


Zinc at 6.60c. 


Very light sales continue to be re- 
ported in zinc, some sellers being en- 
tirely out of the market with their quota- 
tions of 6.80c. In the last three days 
all of the metal reported sold has been 
for future delivery, at 6.60c., St. Louis. 
Galvanizers seem well covered for their 
present needs, and are not getting much 
forward business for the present. 
Fundamentally, the zinc situation seems 
rather good. The March statistics of 
the American Zinc Institute, in tons of 
2,000 Ib., follow: 


ES reer ry ee 40,620 
ere ore 55,471 
MO i ie dco Le 58,129 
MUR, BONGO SP -6 ik ics ecduds 37,962 


Tin Reacts After Sharp Advance 


Spot Straits tin declined to 45.125c. 
per pound on April 15, the lowest price 
of record since November, 1924. In 
fact, some metal is reported to have 
changed hands at less than 45c., though 
the general average business for the 
day is more nearly represented by the 
figure first mentioned. The Anglo- 
Oriental group apparently failed to sup- 
port the market in its decline, which was 
assisted by the general bearish ten- 
dency of non-ferrous metals. Since 
Monday the market has improved some- 
what, with considerable consuming de- 
mand for forward delivery. 


Silver 55ic. 


Reports from abroad indicated sales 
of silver for China account on several 
days during the last week, whereas, on 
the contrary, buying orders from that 
quarter have persisted in the local mar- 
ket for New York delivery. With no 
support from India, selling predomi- 
nated, and prices declined on April 15. 

Mexican Dollars (Old Mexican 
pesos): April 11th, 42§c.; 12th, 424c.; 
42c.; 15th, 41Zc.; 16th and 17th, 
oRC, 


Foreign Exchange 


_Closing cable quotations on the prin- 

cipal foreign exchanges on Tuesday, 
April 16: Francs, 3.90gc.; lire, 4.24c.; 
and marks, 23.71lc. Canadian dollars 
18 of 1 per cent discount. 


Other Metals 


Quotations cover large wholesale lots unless 
otherwise specified 


ALUMINUM—Per Ib., 99 per cent plus 
grades, price of leading interest, 24.30c. 
Outside market, 99 per cent plus, 
24.30c.; 98-99 per cent, 23.90c. 

ANTIMONY—Per Ib., dutv paid, New 
York: Chinese brands, 94@9c. per Ib. 
for all positions. Cookson’s “C” grade, 
spot, 143c. 

BisMUTH—Per lb., New York, in ton 
lots, $1.70. Smaller lots, $1.85 and up. 

CapMium — Per lb, New York: 
85@95c. Active demand. 

Irn1p1uM—Per oz., $260@$265 for 98 
@99 per cent sponge and powder. 

Nicxet—Per lb. ingot, 35c.; shot, 
36c.; electrolytic, 35c. (99.9 per cent 
grade) for single lots of spot metal. 

PALLADIUM — Per o2z., $38@$40. 
Small lots bring up to $50. Nominal. 

PLatinumM—Official price quoted by 
the leading interest on small miscellane- 
ous orders for refined metal, per oz., $70. 
Transactions between dealers and refin- 
ers in the outside market are commonly 
\eported at several dollars less. 

QuUICKSILVER — Per 76-lb. flask, 
$122 cash. Small lots command the 
usual premiums. 

Prices of Chromium, Cobalt, German- 
ium Oxide, Lithium, Magnesium, Molyb- 
denum, Osmium, Radium, Rhodium, 
Ruthenium, Selenium, Tantalum, Tel- 
lurium, Thallium, Titanium, Tungsten, 
Vanadium, and Zirconium are un- 
changed from the issue of April 6. 


Metallic Ores 


TuncsteEN Ore—Per unit of WO,, 
N. Y.: Wolframite, $14.75@$15; West- 
ern scheelite, $15.50. Nominal. 

Antimony, Chrome, Iron, Manganese, 
Tantalum, Titanium, Vanadium, and 
Zircon ores are unchanged from quota- 
tions in the April 6 issue. 





Zinc Concentrates Unchanged; 
Lead $7.50 Lower 
Joplin, Mo., April 13, 1929 


Blende Per Ton 
RE doa waded eke eda nlcas wean $46.45 
Premium blende, basis 60 per 
OOM SG) 6-5 nc ceeccccdaves $44.00@ 45.00 
Prime Western, basis 60 per 
EE GE Ni oa ois ow ame oe es 43.00@ 44.00 
Table concentrate, 60 per 
CE cc od tnn wads ee 41.00@ 43.00 
Flotation concentrate, 60 per 
Ce See 4 de Wiad va cur tees 38.00@ 41.00 
Average settling price, all 
GES SSRs Nene Heke s 43.29 
Galena 
BOM incranalin ad tenia ee aween et os $105.30 
Basis 80 per cent lead...... 92.50 
Average settling price, all : 
ME cavvece essen acouees 101.56 
Shipment for the week: Blende, 
15,092; lead, 2,632 tons. Value, all 


concentrate the week, $920,630. 





Platteville, Wis., April 13, 1929 


Zine Blende Per Ton 

Blende, basis 60 per cent zinc...... $46.75 
Lead Ore 

Lead, basis 80 per cent...........-- $92.50 


Shipments for the week: Blende, 781 
tons; lead, none. Shipments for the 
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year: Blende, 9,884; lead, 560 tons. 
Shipments for the week to separating 
plants, 1,438 tons blende. 


Non-Metallic Minerals 


Amblygonite, Asbestos, Barytes, 
Bauxite, Borax, Celestite, Chalk, China 
Clay, Diatomite, Emery, Feldspar, 
Fluorspar, Fuller’s Earth, Garnet, Gil- 
sonite, Graphite, Greensand, Gypsum, 
Iron Oxide, Lepidolite, Limestone, Mag- 
nesite, Mica, Monazite, Ocher, Phos- 
phate, Potash, Pumice, Pyrites, Quartz 
Rock Crystal, Silica, Spodumene, Sul- 
phur, Talc, and Tripoli are unchanged 
from prices in the April 6 issue. 


Metallic Compounds 


ARSENIOUS OxipDE (White Arsenic) 
Per Ib., 4c. Market firm. 

Antimony Oxide, Calcium Molybdate, 
Sodium Sulphate (Salt Cake), Sodium 
Nitrate, and Zinc Oxide are unchanged 
from prices in the April 6 issue. 


Alloys 


FERROMANGANESE—Per long ton, do- 
mestic and foreign, f.o.b. furnace or 
duty paid, port of entry, $105. Spiegel- 
eisen, 19@21 per cent, $33@$34 f.o.b. 
furnace. 

FERROTUNGSTEN—Per lb. of W con- 
tained, 75@80 per cent W, $1.25. 

NIcKEL SILVER—Price reduced to 344 
from 373c. per lb. for 18 per cent Grade 
A sheets, effective April 16. 

YeELLow (Muntz) Metat—Price for 
dimension sheets reduced to 25 from 
283c. per Ib., and for rods to 224 from 
253c. per lb., both effective April 16. 

Ferrocerium, Ferrochrome, Ferro- 
molybdenum, Ferrophosphorus, Ferrosil- 
icon, Ferrotitanium, and Ferrovan- 
adium are unchanged from prices in 
the April 6 issue. 


Rolled Metals 


Coprer—Price for sheets, hot-rolled, 
reduced to 273 from 333c. per lb., effec- 
tive April 16; and for wire to 19% from 
25c. per lb., effective April 17. 

Leap SHEETS—Full-rolled sheets 11c. 
per lb.; clipped sheets 114c. per Ib. 


Zinc: SHEETS—10}c. per Ib. 

Monel Metal, and Nickel Sheets are 
unchanged from prices in the April 6 
issue. 

Refractories 


Chrome Brick, Fireclay Brick, Mag- 
nesite Brick, Silica Brick and Zirkite 
are unchanged from quotations in the 
issue of April 6. 


Iron, Steel and Coke 


Iron—Per gross ton, Valley furnaces, 
Bessemer, $18.50; basic, $18; No. 2 
foundry, $18. 

Steel—Base prices per gross ton, 
Pittsburgh, billets and slabs, $34; plates, 
structural shapes, and soft steel bars, per 
100 Ib., $1.95. 

Coke—Per gross ton, Connellsville 
furnace, $2.75@$2.85. Connellsville 
foundry, $3.75@$4.85. Byproduct coke, 
Ohio and Kentucky (Connellsville basis) 
$6.50; Buffalo and Detroit, $8.50@$9. 
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Mining Stocks—Week Ending April 13, 1929 


Exch. High Low Last 
COPPER 
1463 


Last Div. | Stock Exch. High Low Last 
Col. Springs 71. 2 Tl. 2 
Toronto 

.. Toronto 

. New York 

. Toronto. 

. Toronto 

*: Oa, Sort t*10 -+*9 

. Oo. Springs 

.. New York 

. Toronto 
Toronto 


1394 Mr.29,My.20 Q 1. 75 


$28 Mi 7.29, My.6 Q 0.75 
32 Ja. 16,3. “318.40. : 


-30 -Ap.5, ap. 
“a A 

Kirkland Lake. ae 
Lake Shore 
MclIntyre-Pore. . 
Portland 

Rand Mines.. 


Sylvanite 


99} Ap. 


“TI! May | 
103 5 


Mr.22, Ap.22 Q 0.874 
Mr.15, Ap-15 Q 0.50 


Chile Copper 
Con. Coppermines. ... 
Copper Range 


East Butte 
Granby Con 
Greene Cananea 
Howe Sound 
Hudson Bay 
Inspiration 

Isle Royale 
Kennecott 
Magma Copper 
Mason Valley 
Miami Copper 
Mohawk 
Mother Lode 


Noranda 

Ohio Copper 

Old Dominion 
Phelps Dodge 

Ph Ips Dodge, new. . 
Quincy 

Roan Antelope 

St. Ma: 

Seneca Copper 
Shattuck Denn....... 
Sherritt-Gordon 
Tenn. C. & C 


United Verde Ex..... 


Utah Copper 
Waite-Ack.-Mont..... 
Walker Mining..... _ 
Wenden Copper 


Ahumada Lead....... 
Amer. Z.L.&S....... 
A. Z. L. & S., pfd...... 
Bingham Mines. . 
Bunker Hill & S... 
Butte Cop. & Zn. 
Butte Cop. Con.. 
Butte & Sup..... 
Callahan Zn-Ld. 
Chief Consol 
Consol. Ld. & Zn. “A” 
Constitution 
Dayrock 
Dickens Consol. 


Eagle-Pich., pfd.. 
Erupcion 

Eureka Bullion....... 
Eureka Lilly........ 
Eureka Standard..... 
Evans-Wallower...... 
Evans-Wal., pfd..... . 
Federal M. & S....... 
Fed. M. & S., pfd.... 
Gladstone 

Golconda 


Heela Mining 
Highland-Surprise. ... 
Jack Waite 

Kootenay Florence. .. 
Lucky Jim 

Lucky Tiger-C 
Mexican Premier... 
National 

Natl. Lead, pfd. ; 
Natl. Lead, pfd. B... 
De. Oe cea eae 
N. J. Zine, new...... 
New Quincy 

Noble Five 

North Lily 

Park Bingham 


Rico Argentine... .... 
Ruth-Hope 

St. Joseph Lead 
Sherman Lead 

Silver King Coa 
Silversmith 

Sunshine Mining 
Tamarack-Custer..... 
Tintic Standard 
Tonopah Belmont... . 
Treadwell-Yukon..... 
United Zinc Smg..... 
Utah Apex 

Utah Met. & Tun... 


Whitewater.......... 


Yellow Pine 


Alaska Juneau 
Barry-Hollinger 
Central Manitoba... . 


664 


1919 


0.50 


Teck-Hughes Toronto 


api, My.1 Q1.75 
Me 7,Ap.1 Q 2.00 
Mr. 30, Ap. 15 Q1.00 


Tom Reed 
Unity Gold 
Vipond Consol 


NY. Curb 


Toronto 


e 
36% 
46 


MylI, My! 
Ja. 26, Mr. 
De.14, De. 
Mr. 15, Mr. 
Fe. |, Fe. | 


.» 1926 
., 1918 
292 Mr. 15, Ap. 1 


8 


Wright-Hargreaves... 


Toronto 
Yukon-Alaska N 


Y. Curb 
GOLD AND SILVER 


N. Y. Curb 16 16 
*36 489 *35 


ie * aa! 
July, 1923 ; 
Man iS 3 6 Be te 
ining Corp 
Montana-Idaho #13, #125 *12 e. 1 SA0.15 
N. Y. & Hond. Ros... N 18 173 «18 =Ap.i7,Ap.27 i 
r.30,Ap. 7 0.074 


Nipissing 5 Me 3 2? 2} 
Premier Gold ym 12 1% Mr. 14, A 0.06 
> 2 b *10 Apeil, "1085" 


Tonopah Exten wat tee 
Tonopah Mining 23 23 eae? Ap. 7, Ap. 20 
*77) #77 


Carnegie Metals...... 
Castle-Trethewey.... 
Consol. C 

Dolores Esperanaa.... 
Keeley 


United Eastern 


LEAD, 
New York 
New York 
New York 


.. Boston 

.. N. Y. Curb 

.. New York 7: 

.. Boston Curb #75" 
.. New York 
. New York 


S Jt Like 
St. Louis 
. Spokane 
Spokane 


.. Spokane 

.. Cincinnati 
. Cincinnati 
Boston Curb *24° 


Salt Lake 
Salt Lake 
Salt Lake 
N. Y. Curb 
N. Y. Curb 
New York 
New York 
Spokane 
Spokane 
Spokane 
Y. Curb 
Spokane 
Spokane 
Spokane 
Spokane 


Kansas City 
. Spokane 


ew York 


A... New York 


New York 
N. Y. ‘‘urb 
N. Y. Curb 
Salt Lake 
Spokane 
Salt Lake 
Salt Lake 
New York 
Spokane 
Salt Lake 
Spokane 
New York 
Spokane 
Salt Lake 
Spokane 
Spokane 
Spokane 
Salt Lake 


36} 
6 


“17 
195 18% 19% 
305. 299 «305 
1.90 1.90 1.90 
4.25 3.65 3.87} 
Fs 1} 
ZINC, SILVER 
3 25 
383 34 
99: 973 
57.555 
150 1447 
63 
+60 
9 8 
3 2} 
3.62} 3.40 
123 11} 
+40 #38 
2.35 2.00 
*72 #63 
19° 183 


+24 


1.173 *92 


265 

+133 

1.50 
= 


*12 
1.16 
#49 
18} 
*15 
#12 


1 
2 
L 
i 


*15 
#13 
15% 
1.55 
47} 
0 


1 
14 
118 
335 
852 804 
2 80 2.50 
#70 #65 
9.25 8.40 
11; 10 
10; I 
9.00 7.00 
#46 0 #42 
#44 0 #38 
70; 65} 70 
#34) #330 #341 
15.00 14 50 14.62} 
*17) #154 *17} 
1.83 1.79 1.83 
#75 #70 = #734 


Fe.28, Mr.15 
A 4, My. 1 
Mr. 15, Mr. 30 


May, 1917 
Nov., 1920 
Mr. 5, Ap.5 


" Mr.28; Ap.5 X 


Mr. 15, Mr. 30Q 0.50 
eo 1920 0.50 
Fe. 1,1928 K °: 10 
mk Ap.10 


Mr.31, Ap.15 Q 0.20 
1 1.50 


Jan, Q 
Ja.1,1928 Q 0.073 


Mr.20, Ap.1 
Je., 1927 
Fe. 21, Mr. 15 Q 1.75 


Mr. 15, Mr. 31Q 1.25 
Mr. 1, Mr. 15 Q 1.75 
Ap. 19, My | Q 1.50 
Ap.20, My. 10 Q 2.00 


Mr. 20, Ap. 1Q, 0.25 
Oct., 1926 Q 0.02 
De. 20, BM 0.02 
Sept., 1924 0.25 
De. 23, Ja. 23 X 0.20 


Yukon Gold 


Bethlehem Steel.. 
Beth. Steel, pfd, 7%.. 
Cleveland-Cliffs. 


Colorado F. & I. , pfd.. 
Great Northern Iron... 
Inland Steel 

Republic I. &S 
Republic I. &S., pfd. . 
Sloss-Sheffield S. & I. ; 
a 8. &[. , pfd. 


Virginia I. 
Virginia I.C. & C., , pid. 


Aluminum Co. of Am. 
Alum.Co.of Amer., pf. 
American Metal 
Amer. Metal, pid., 6% 
Amer. Sm. & Ref. 
Amer. & Sm. Ref., “pfd. 
Ang. Ch. Nitrate 
Asbestos Corp 
Asbestos ae : wens 
Consol. M. &S 

De Beers Consol. 
Federated Metals... .. 
Freeport Texas 

Int. Nickel Can 

Int. Nickel, pfd....... 


PatifioM. & E 
So. AmericaG. & P... 
Texas Gulf Sulphur... 
U.S. Sm. R. & 


U.S.Sm. R.& M., pfd. 


Vanadium Corp 


IRON AND STEEL 


New York 
New York 
Cleveland 


. New York 


New York 
New York 
New York 
New York 
New York 
New York 
New York 
New York 
New York 
New York 
New York 


1123 
119 
220° 


107§ 

118 
150 
- 


109} Fe. 15, R 
119° Mr.4, ‘Ap. 1 

= Ap. 15, Ap.25 
133 ~ * an 25 Q 
314 D K 
914 Fe. “5° "Mr. 1, Q 
944 Fe. 13, Mr. 1, 

109° Mr. 11, A p. I, et 
111s Mr. 11, Mi 20.6 1° 
108 Mr. 20; Ap.| 
188% Fe. 28, Mr. OQ. 
143 .Fe 2, Fe. 27, Q 
23 Jan.,. 1924 
45 Ji.16, 1928 


MISCELLANEOUS 


N. Y. Curb 
N. Y. Curb 
New York 
New York 
New York 
New York 
N. Y. Curb 
—— 
Montreal 


. Montreal 


New York 
N. Y. Curb 
New York 
New York 
New York 
N. Y. Curb 
New York 
N. Y. Curb 
New York 
New York 
New York 
New York 


168 
1052 
63} 
122 
1064 


923 


165 
1058 
59} 
120 
1014 
135% 
37} 


35 


Oot ae 15, nk ‘ 
Ss Fe.9 
Fe. 9, . 
102k 
(35§ 
40 


De.31 Ja. iS SAG. 
Ja. 19, nae. 26, 


3x3 


Toronto Standard Stock Exchange, Toronto, courtesy Arter E. Mase &Co.; 
Salt Lake Stock Exchange, courtesy J. A. Hogle & Co. and Logan & Bryan, New 


Yor:; 

*Cents per share. 
nually. 
Initial. 


Spokane Stock Exchange, courtesy Pohlman Investment Company. 
tBid or asked. Q, Quarterly. A. Annually. 
M, Monthly. BM, Bimonthly. 
R, Resumprion. 


of the books ; the second that of the payment of the dividend. 


Alaska Mexican ($5) 
Alaska Treadwell (25) 


Armayo Mines (25frs.)........ 
Burma Corp (10 rupees) 


Bwana M' Kubwa (5s) 
Camp Bird (2s) 

El Oro (£1) 

Frontino & Bolivia ( £) 


Internationul Nickel of Canada 


(no par value) 
Mexican Corpn. (£1) 


Mexican Mines of El Oro (£1).. 


Low 
20/— 
60/— 
66/3 
17/73 
18/74 
2/7' 
4/4} 
9/— 


$434 $504 
10/103 zs 


Last 
20/— 
60/— Nov., 
67/3 Feb. 
17/10}Feb., 
19/6 

2/9 April, 
4/9 Nov., 
_ 9/— Jan., 


Mar., 


Date 

1926 
1929 
1929 
1928 
1924 24* 
1929 32 

1929 20(c) 


1926 


163 


SA, Semi-an- 
FW, Four weeks. K, Irregular. 
a Extra. The first data given is that of the closing 


I, 


LONDON QUOTATIONS—WEEK ENDED APRIL 2, 1929 
Amount 


7 annas* 


.. Boston 1 


N. Y. Curb ze 55 
Toronto 123 12 
N. Y. Curb 1} 14 
Boston 53 5 


Vt 
1.00 
*20 


1 10 
#21 
GOLD 

63 
+34 
+60 
#45 
+80 


% 


Spokane 
Los Angeles 


15.37415.00 15.00 
#22 


4 Oct., 1925 
12 
1 
5 Je. 14, Au. 1 
1% Dec., 1917 


4 
1.05 
*21 


*76 Mr.30, Ap.10 
94 Mr.30, Ap..20 


0.05 


K 0.25 
0.30 


0.02 
0.25 


Mount Isa ( £) 

N’Changa Copper Mining. (£1) 

Oroville Dredging (4s) 

Rhodesian Congo Border (£1).. 

St. John del Rey (£1) 

San Francisco Mines (10s) 

Santa Gertrudis (£1) 

Selukwe (2s. 6d.) 

S. Amer. ice Se 

Tanganyika (£1) 

Union Miniere de Haut-Katanga 
(Brussels) 


7/6 
80/74 
3/- 
61/3, 
6/3 


1928 


1928 
1929 
1929 
1917 
1917 
1928 


1928 
bonus. 


37/6 Jan., 

10/— Jan, 
6/103 April, 
3/3 Nov. 

70/9 July, 


12,600 July, 
*Free of British income tax. p. ¢. 
frs. and free of taxation. 
(Price quoted in dollars with a fixed rate of $5 to the £1) 
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/ 
6/104 
3/3 7 
70/9 69/3 


12,700 12,525 
{Swiss francs and plus | 


182.60 
tBelgian 





